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Introduction 



I f the mail I get pertaining to the su^ect U 
any indication, there ia widespread 
Interest In designing and building fire- 
arms in one's own home or workshop. Unfor- 
tunately, far too many of these would-be gun 
builders lack a little something when it comes to 
designing a workable firearm, and even mote 
when it comes to building it. 

A prime example of this comes from a letter I 
received from a would-be gun builder who 
resides In a northwestern state, describing an 
automatic rifle which he said he intended to 
build. According to his Irtteri it would be a full- 
automatic rifle, chambered for the . 50 <alibei 
machine gun cartridge, made entirely from 
'C.R.S.' (which 1 assume meant cold-rolled 
steel), and 'straight blowback.' He went on to 
say that the rifle would have a fiberglass stock 
and 20-round magazine and weigh 15 pounds, 
complete with telescopic si^t 

Now this all sounds pretty good to the 
average person. However if put into practice, his 
plan would contain a number of design flaws. In 



the first place, 'cold-roUed steel' Is a common 
nickname for a low-caibon steel known as 1018. 
If this ia the material my correspondent had in 
mind. It would be about as poor a choice there is 
to fabricate a firearm from. The reason for this is 
that 1018 simply will not heat-treat to the 
hardnesa required to prevent battering or 
upsetting and would wear rapidly. Also, this 
material does not have suffideni tensile strength 
or tN ductility required to vrithstand the shocks 
and stresses Imparied by heavy caliber firearms, 
or light calibers either for that matter. We will 
discuss this further In the chapter on materials. 

Also, it should be noted that 'straight 
blowba^' is practical only in firearms cham- 
bered for low- or medium-pressure cartridges, 
mostly pistol cartridges of low to medium 
power Tlte reason for this is that the breech of 
such a gun is not locked at the moment of firing. 
Only the weight of the breechblock, or bolt, 
usually combined with forward pressure from 
one or mote recoil springs, keeps the action 
closed at the instant of firing. Also, since the 





pressure generated by the burning powder is 
exerted in all directions, it pushes the cartridge 
case walls outward against the chamber as well 
as pushes the head, or base portion o( the case, 
to the rear against the breechblock and out of the 
chamber with the same amount of force applied 
to the base of the bullet to push it up the bore. 
Therefore, the bolt or breechblock must be of 
sufficient weight to remain closed until the 
bullet Is well up or out of the bore and the 
pressure has diminished significantly, If it (^ens 
too soon, it will cither puli the head off the 
cartridge case since the case walls grip the 
chamber wall, or it will blow the case apart. 
Either condition is extremely dangerous since It 
allows the hot gasses to escape from the breech 
end, sometimes accompanied by bits of metal 
from the blown<apart cartridge case. This not 
only may cause bodily harm to the user and 
anyone else close by, but it may blow the gun 
apart. In the case of the .50 caliber this breech- 
block would have to weigh so mudi and would 
be BO cumbersome that it would render such a 
firearm Impractical. 

Another widespread idea that doesn't quite 
work out the way people think it will is this 
business of 'filing down the sear to make It a 
full automatic.' Seldom does a week go by 
without my receiving a letter from some well- 
meaning soul with more mouth than brains 
describing in detail Just how easy it is to do a 
full-automatic weapon conversion using this 
method. Here again, it doesn’t work out in prac- 
tice quite the way it does in theory. 

What will happen here, in the event that a file 
will actually cut the hardened sear, is that when 
you do get it filed or ground or whatever, it 
doesn't hold the hammer or striker in the cocked 
position anymore. You are now required, after 
inserting a loaded magazine, to pull the slide or 
boh to die rear and allow it to forward. At 
this time, if the firing pin is long enough to fire 



the chambered round (an inertia-type short 
firing pin probably won't do anything), the 
weapon will fire and keep on firing until It is 
emj^ or jams. There is no way to stop it. The 
trigger doesn't do anything anymore. 
Fntunately, most guns Jam on about die second 
or third shot after being subjected to this 
modification., so not as many people get hurt as 
would be likely if this 'conversion' worked the 
way it was supposed to. 

Another expert told me last week how you 
could puU a toy balloon over the muzzle of a ,22 
barrel and shoot with absolute silence. 

This book, then, is intended primarily to 
describe what actually will and what won't 
work In designing and building a prototype 
firearm and address the problems inherent in 
amateur firearms design. Most of what is 
contained in this book 1 know will work because 
I have tried it. Most of what won't work I also 
know about because I have tried that too. 

Some of the material in this book is similar to 
parts Included in some of my other books. I 
regret this in a way, but on the other hand, I 
cannot assume that everyone has all my other 
works, and I want this book to be as complete as 
possible. So bear with me if you find that you 
are reading something here that you have seen 
before. Someone else may be reading it for the 
first time. 

■A tremendous amount o( work is required to 
design and build a firearm from raw material. 
Most of the time it is accompanied by quite a lot 
of frustration. Once it has been accomplished, 
howevez and the finished working firearm is in 
hand, there is a feeling of pride and accom- 
plishment that must surely be somewhat similar 
to what a mother feels when she looks on her 
newborn child for the first time. And since 
beauty is in the eye of the beholdez you and I 
could never build an ugly gun, no matter how it 
locfotoothCTS. 
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H ow doM one learn to build gun«7 
Thla U the question most trequently 
asked. 

Well there are gunsmlthlng schools, which 
may or may not teach you what you need to 
know. They probably will show you how to pul 
together custom rifles and accurize pistols. But 
when It comes to actually designing and 
building a firearm from raw material, from what 
1 have seen they are somewhat lacking. 

Today there are people scattered throughout 
the country calling themselves 'gunmakers,* 
and probaMy not over a dozen have actually 
made a gun. One of these people recently 
moved into a nearby town. I met him at a gun 
show, where he had a couple of tables on 
which were displayed several rifles built on 
military Mauser actions with commercial 
barrels installed and a popular brand of 
'almost finished' stocks on them that he had 
fit and finished. He was passing out cards with 
his name and address on them along with the 
title "Gunmaker.' 



'Do you have any guns here that you 
actually made?' 1 asked. 

'All of these,* he said, sweeping his hand 
aaoss the tables. 

'No, no,' I replied. 'Not guns you simply 
assembled; pins that you actually made.* 

At this point, he admitted that this was what 
he called making a gun. He had never actually 
made a gun. He was )ust a mechanic. 

My own experience started back around 
1940. 1 was 12 years old at the time, but I was 
already into re&ilshing old guns and trying to 
make stocks. Back then, at least in our area, 
most centerfire rifles were lever actions. The 
22s, were Remington and Winchester pumps, 
and the shotguns consisted mostly of double- 
barrels. Many of these had broken stocks, 
which I attempted to replace. I had a rasp, 
three or four chisels, a diawknife, and a hand 
drill. My dad had a workbench with a good 
heavy vise mounted on it, and a local 
blaclumith had a band saw, He sawed my 
stocks to shape form— or he did until one day 
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he sawed two of his fingers off. After that, I 
sawed them myseU. 

As I gained experience, the quality of my 
work improved, and It fell my lot to restock 
most of the guns with broken stocks in our 
community. By the time 1 was 14, 1 had already 
made over a hundred stocks, mostly for side- 
lock, double-barrel shotguns, and aU from the 
block. There were no semifinished stocks for 
these guns. 

Shortly after Worid War II started, we moved 
to California, where my parents both worked for 
Lockheed. This was the best thing that ever 
happened to me education wise. The high schorl 
1 attended had a well-equipped metal shop as 
well as a wood shop— and, most important, an 
instructor who actually took a keen interest In 
anyone who really wanted to learn. 

I became acquainted with most of the good 
gunsmiths in the area. Arthur Shivell, Powell 
and Miller of Pasadena (designers of the Powell 
Miller Venturied Freebore, or PMVF, cartridges, 
which were copied by Weatherby), and, most 
important of all, )oe Pfeifer. Joe had a clubfoot 
and wore a heavily built-up shoe to compensate 
for it This kept him out of the military, and he 
had a shop in his garage in Roscoe, (later called 
Sun Valley) California. For some reason these 
people took an interest in me and showed me 
how to do most phases of gun work. 

I bought a low-number Springfield action 



from Shivell that was supposedly reheat-treated 
by Sedgley and hit Joe Pfeifer up for a barrel 
blank. He said he didn't have any material to 
make one from, but If 1 could come up with a 
suitable piece of material, he would make me 
one. At the Ume, all suitable steel for such Jobs 
went to the war effort. 

About this time, we made a trip back to 
Arkansas, wheie I martaged to come up with a 
Model T Ford truck drive ahaft. 1 took this back 
to Joe, who seemed overjoyed to get it. It 
contained enough material for three banels. He 
drilled and rifled one for me in exchange for the 
other two pieces. 

With some help from the metal shop 
instructot I turned it to what was considered a 
'sporlet' contour and threaded It. I got a 
discarded military barrel from somewheie and 
copied the approach cone and ectractor slot Then 
I took it bade to Joe, who chambered It for me. No 
chamber reamers were available at the time. 

I tried to order a semi-inletted stock from 
both Stoeger and Bishop (diey cost five dollars 
at that time), mtly to have my money returned. 
N<me were available for the duration of the war. 
Fortunately, cme of my father's buddies came to 
my rescue. He had several walnut planks of 
sufficient thickness, which, he said, were in the 
attic of his house when he moved there several 
years b ef o re . He said he had no use for them, so 
he gave them to me. I made my own stock. 
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One of the gunsmiths I knew, I don't there to try to learn something new. In the 

remember which one, gave me a Lyman 48 course of our conversations, 1 let slip that I also 

receiver sight and a ramp front sight, which I made gunstocks. They immediately wanted to 

Installed on the rifle. I r^y wanted a Weaver sec one. 1 guess they thought it Inconceivable 

330 or a Lyman Alaskan telescope sight, but titat a 16-year-old kid could make a gunstock. I 

none were available at a price I could afford. didn't much want to show tiiem any since their 

We mixed a bluing solution in the school guns were obviously superior to mine, but I took 

chemistry lab from a formula I got from one erf my rifle and a double-barrel shotgun over and 

the old gunsmithing books, and i polished the showed them both guns, 
gun entirely by hand, using files, emery doth. To my surprise, they didn't laugh. 'Hell, 

and sandpaper. kid,' Kennedy said, 'these would be pretty 

1 now had what I thou^t was a pretty nice good stocks if you hadn't fucked the checkering 

rifle, and I should have left it alone. But Qyde up.' He proceeded to show me how to lay 

Baker’s book talked about making checkering checkering out and gave me some good 

tools from umbrella ribs, and I had to try this. dieckeiing tools. My checkeriirg improved quite 

Needless to say, the addition of this checkering a bit after that 

Job did not improve the appearance of my rifle. Another man who helped me a lot was a 

A little later on, Monte Kermedy and a couple vagrant blacksmith named Pete. I never heard 

of other people started a gun operation near his last name or knew where he came from. One 

where we lived. Naturally, I started going over day there was a Model T Ford truck parked on a 
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vacant lot Juai down the street from where we 
lived with a Urge tent erected beside it These 
belonged to Pete. It turned out that the owner of 
the lot let Pete camp there in exchange for Pete’s 
shoeing his horses. He not only took care of all 
the horses in the neighborho<^ but did what- 
ever welding anyone needed. He sharpened 
tools, repaired automobiles, flxed home appli- 
ances, repaired watches and clocks, and, most 
important of all. worked on guns. 

Pete didn't have much use for most of the 
kids in the neighborhood. They teased him and 
wouldn't leave his property alone. But he liked 
me, mostly, 1 suppose, because I treated him 
with respect and didn't touch anything that 
belonged to him without permission. I think 
this was probably the reason most of the area 
gunsmiths tolerated me. I know at least one of 
them kept all the others run off. But he was 
nice to me. 

Pete showed me how to put case-hardening 
colors that looked better than the real thing on 
gun frames without a lot of heat He showed me 
how to make parts from raw material with only 
a file, a hackMW, and a hand drill. Even more 
Important, he taught me how to heat-treat the 
finished part. He stayed camped there for 
several months, and finally one day he was 
gone. I was sorry to see him go. 

After the war we moved to Cimarron, New 
Mexico, where my father owned and operated a 
sawmill P.O. AcWey and George Tunwr started 



a gun making operation there called Ackley and 
Turner, which went bankrupt in short order. 
Ackley went on up to Trinidad, Colorado, and 
talked his way into a teaching position In a 
gunsmith school. Turner surted a company to 
manufacture cattle squeeze chutes. He was the 
real brains behind their gun making business. 
He was taper boring shotgun barrels and cutting 
long forcing cones 50 years ago, long before 
these latter-day guitsmltha Invented su<£ things. 
I learned a lot from him toa 

After a stint in the army, the last year of 
which was mostly spent sporterUlng 03A4 rifles 
for the big brass, 1 went to Georgia. Here, among 
other things, 1 designed and built several 
specialty weapons for a government agency. 1 
was also involved in refurbishing and 
modifying a number of weapons that went to 
ndel Castro back before he ran Pulgendo Batista 
out and took over Cuba. 

During this period, one of the leading 
gunsmiths In the area decided to start a 
gunsmith school He seemed to think I should 
enroll in his schoc^ I told him I didn't have time, 
but he stayed after me to try it for a few days 
just to see if I didn't need to attend. By the end 
of the second day, I realized that I already knew 
more than he did. I didn't go back. 

In 1964, 1 had a series of disagreements with 
some of the people I was doing work for, so my 
family and 1 moved back to Arkansas. Here I 
intended to do gun repair and custom rifle and 
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shotgun work. But it wasn't long before I was 
contacted by some of the people I had dealt 
with before wanting various special purpose 
guns, so 1 was right back into design and 
fabrication again. 

I built an all-plastic pistol that would pass 
through any metal detector in the worid. It 
wasn't really all plastic it was mostly nylon and 
had a ceramic thing pin. Ammunition for this 
weapon was concealed in a special belt buckle. 
Several were smuggled aboard aircraft com- 



I built several intermediate-range sniper 
rifles. These were bolt actions, chambered for 
the .45 ACP cartridge, and used M1911 .45 pistol 
magazines. They were silencer equipped and 
capable of hitting quart oil cans consistently at 
200 yards when properly righted in. 

I built several longer-range sniper rifles in 
both .308 and .300 VVinchester Magnum. These 
were all-metal rifles with quick takedowns that 
could be contained In a 26-inch case. Calibers 
were interchangeable by switching barrels and 
boltheads. These rifles would hit quart oil cans 
consistently at 500 yards. 

1 also built .22 open-bolt machine guns that 
everyone said wouldn't work. They said the 
cartridge cas e would hang under the Bring pin 



and jam the gun. I put the firing pin at the 
bottem and let the cartridge head slide across it, 
something no one had ever thought of before. 
Open-bolt guru, closed-bolt guns, locked-breech 
guns— I made them all at one time or another. I 
also built semiautomatic versions of these for 
the civilian market. 

I built several versions of an autoloading 
box-magazine shotgun before I finally got one 
that suiM me. 1 also built a slide-action version 
of this gun. Several companies contracted to 
produce them, but all they actually produced 
was wind. 

I built trap guns with very little recoil and 
several versions of a single-shot falling-block rifle. 

So, you see. I've acquired the experience, 
mostly the hard way. It took several years, but 
I learned. 

I am sure you could learn a lot In a gunsmith 
school if you really wanted to, but it would 
mostly cover cusicmi rifle work and the like. If 
you expect to actually design and manufacture 
firearms, your time will be better spent in a 
good vo-iech school learning to set up and 
operate precision machine tools. Then, with a 
few years of experience, you should be riile to 
make anything you dream up. All by yuuinelf. 
In ymir own shop. 
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W hile It is possible {although time 
consuming) to build a Areaim in its 
entirety with a few files, a hand 
hacksaw, and a hand drill, decent power tools 
will not only cut down the construction time but 
probably also Improve the quality of the fin- 
ished work considerably. L^s take a look at 
some of the equipment that would be required 
for an operation of this kind. 

Probably the most Important Item is an oigine 
lathe. With suitable accessories and tooling such 
a machine can perform all sorts of operations. 
Including turning threading, boring, and knurl- 
ing. With a milling attachment, it can in many 
Instances substitute for a milling machine, take 
the place of a drill press, and when properly 
equipped, even put rifling in barrels. 

V^en contemplating the purchase of a lathe 
for the first time, far too many pet^le actually go 
out of their way to seek out Ae srialJest madune 
they can find, not oily to save money but with 
the mistaken idea that the smaller machines are 
actually mote precise when making small parts. 



In fact, I read an article sometime back by a self- 
prodaimed lathe expert In which he BtaM that a 
small 6- to 9-lnch lathe was best for making most 
gun parts. He claimed that a larger lathe 14 to 
16 inches would be dumsy to operate, and that 
the operator would probably break such small 
parts as firing pins when attempting to turn 
them on the lai^ machine. 

As far as this writer Is concerned, the truth of 
the matter is that a modem geared head lathe 
with a 14- or IS-inch swing and 40 inches or 
more between centers Is the only way to go. 
Such a machine usually weighs a ton or more 
and, when properly set up on a rigid surface and 
leveled, will provide a solid, vibration-free plat- 
form for turning operations. The geared head 
machine. In addition to its ease In changing 
speeds compared to a belt-driven headstock, 
also allow heavier cuts to be taken with less 
tendency to diatter than the belt-drive machine 
is capable of. 

Tlte machine should be level both lengthwise 
and crosswise, and preferably bolted to the floor. 




Many novtcea neglect to do thia, and not only 
doea accuracy aufte^ but the machine may wear 
rapidly due to misalignment. 

Moat machlnea of this size will come 
equipped with three-phase motors. Unless three- 
phase power la available at your installation, 
you will require some sort of converter to allow 
running the motors on single-phase current. 
These ate available through maddne tool supply 
houses, ranging from small boxes for use with 
one motor to the large Rotophase types, which. 



when pn^>erly wired into the dicuit will start 
and run a whole shop full of motors. These are 
also expmsive. 

Both a three-jaw and a fdur^w chuck should 
be acquired with the lathe if possible. If only one 
diuck can be afforded, it should be the four jaw 
since irregular shapes as well as round can be 
centered precisely through Individual move- 
ment of the four Jaws, whereas the three jaws 
open and dose simultaneously and will only 
accommodate round stock. 
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A set of collets and a collet close would be design. By working long hours and running 

nice to have, as well as a quick-change tool poet, several machines at the same time, I can usual- 

a live center for the tailstock, a drill chuck, a ly build three of these guns per month. 1 know, 

steady rest, a follower rest, and also, if possible, I could hire some help and probably up pro- 

an adjustable auttmutk carriage stop. ducHon. But 1 have tried it several times in the 

To better understand why I suggest such past, and after a while the employees decided 

extras as an automatic carriage stt^, periiaps it that they knew more than I did and didn't need 

would be worthwhile to describe my own shop to do what I told them. I don't like to argue, so 
and its operation. I work by myself. If it Isn't right, there is only 

My shop Is a one-man shop. At present I am me to blame, 
engaged In building a trap gun of my own 1 have two engine lathes: a 15-inch Colchester 
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and, parallel to it but fadng the c^posite direc- 
tion t^th a 4-foot walkway in between, a 14-inch 
TUwan-made lathe. At one end of the walkway 
stands an Induma vertical milling machine, 
while at the other end is a Bridgeport vertical 
mill. Each has a power feed on the table. 
Arranged in close proximity as they are, it is 
possible to run at least two arid much of the time 
all four of these machines at the same time sim- 
ply by setting up a cut and engaging the power 
feed of each. Since the automatic carriage stop 



will disengage the power feed when it teaches 
the end of the cut, 1 can simply go from one 
machine to the next, setting up a new cut and 
restarting the power feed. 

Located just a ^ort distance away from these 
four machines, I have a small turret lathe, a com- 
blnatlcm MIC, TIG, and stick-welding machine, 
as weD as an oxy/acetylerte welding and cutting 
outfit. I have a horizontal metal-cutting band 
saw with an automatic shut off (which mearts 1 
don't have fa> stand over it to shut it off when it 
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finishes ■ cut). > wood-cutting band saw, and a 
Urge vertical metal-cutting band saw. This last 
machine U even more versatile because It has a 
built-in bUde welder and grinder. This enables 
me to buy blade material in 100-ioot rolls and 
make up bUdes lor all three saws at a fraction of 
the cost of ready-nude bUdes. 

I also have a surface grinder, a small electric 
heat-treat furnace, a pedestal grinder, and a cou- 
ple of bench grinders. Some polishing equip- 
ment coupled with a bluing setup and the luual 
files and hand tools pretty well round out the 
shop, giving me the capacity to make up about 
anything 1 might want in the fiteanns line. Now 
if 1 only had the skills and ability to go with the 
tooU and machines . . . 

You probably noticed that I did not men- 
tion owning a drill press. This U because I do 
not have a drill press as such. By mounting a 
drill chuck in the milling machine, I not only 
have a solid, sturdy drill press, but 1 can locale 
holes exactly where I want them without any 
guesswork. 

The most versatile milling machine for our 
purpose is a full-size Bridgeport-type machine 
with at least a 42-inch table. If you anticipate 
installing ribs on shotgun barrels or machi^g 
rifle barrels to a cross section other than round, 
then a 48- or 49-Inch table machine should be 
procured. Although most gun setups require 
only a mill vise and no more than fow cidlets — 



apedfically 1/4, 3/8, 1/2, and 3/4 Inches— to 
take care of 90 percent of any work you may 
omtemplate, it is desirable to have a full set of 
collets from 1/8 to 3/4 inch by sixteenths. A 
drill chuck is a required Item. Also useful at 
times are a rotary table, a dividing head, and a 
boring head. As previously mentioned, a power 
feed on the machine will allow it to run while 
you per fo rm other work and is almost like hav- 
ing an extra man b the shop, except you won't 
have to argue with him. 

As with the lathe, the millbg machbe should 
be level both lengthwise and crosswise and bolt- 
ed to the floce. Close attention should be paid to 
making sure the vise jaws are parallel to the 
table. Otherwise the machbe will not make par- 
allel cuts. 1 could have bought a little Clausing 
millbg machine at just about my own price not 
long ago from a fellow who thought it was worn 
out. I aligned the vise with the table (it was 
codied about 2 degrees), leveled the machine, 
and bolted it down for him. After we ran It for a 
tittle while, he took it ofi the market. He said It 
was like having a new machine and was no 
lon^ for sale. 

Many experienced machinists neglect bolting 
the machines down. Some even snicker when it 
is suggested. While it is true that the weight of 
the machbe usually will make it fairly solid, 
bcritbg it down will dampen and absorb vibra- 
tion. This, to me at least makes it worthwhile. 



Tools and Equipment 



The welding equipment that you should own 
depends on wl^t types of welding you ate profr 
dent at or willing to become proficient at 1 say 
willing to becoRte profident because to become 
good at it you must practice, practice, and prac- 
tice some more. This is the only way to become a 
Hist-dass welder. You can learn how from books 
or schools, but experience U the only way to 
develop profidency. If you are capable of using 
them, there are combination machines available 
that will do TTG (this stands for Tungsten Inert 
Gas) welding, which Is often referred to as hell 
arc welding, MIG welding (this is a wire-feed 
process), as welt as stick welding which will lake 
care of about any welding Jobs you need to da 
Lacking the skill to use the welding equip- 
ment, the best alternative is to find a full-time 
welder who understands gutts and will realize 
that beads must be built up ^ove the surface to 
permit machining flush, and what effect polish- 
ing and bluing will have on it. The average 
heavy equipment welder who spends his time 



welding on bulldozers, dump trucks, and the 
like will usually ruin the kind of work you need 
him to do and should generally be avoided. 

In any event, the shop should have an 
oxy/ acetylene outfit to be used for silver solder- 
ing brazing welding and cutting and to apply 
heal for certain bending and for^g operations. 
It can also be used to harden and temper certain 
types of steel when no furnace is avail^le. 

You will also treed a grinder of some sort. A 
good vise Is essential, as Is a metal-cutting band 
saw. Sudr saws are available for both horizontal 
and vertical use. Use it horizontally to cut mate- 
rial to length. Vertically it can be used to saw 
parts such as hammers, triggers, and sears 
almost to shape, after which they can be fitdshed 
by milling grindiirg or filing. 

Several files of assorted shapes and sizes 
should be on hand, together with a few metal- 
cuttlng chisels, some punches, a scriber or two, 
and a square and level. Other items can be 
acquired as needed. 
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ptng one on a hard surface In cold weather), the 
real advantage U the coat saving due to cheaper 
maioials and less labor. 

I have used synthetic stocks and (orends 
myselt in the fabrication of military-type 
weapons and, at one time. In an economy-grade 
trap gun that I intended to market. This was 
done. In the case of the mllltaiy weapons, pri- 
marily to save wei^t, but also because 1 could 
obtain surplus M16 stocks at extremely low 
prices (from $2 to $8 dollars each) and easily 
adapt them to flt my guns. In the case of the trap 
gun, 1 molded the grip, used modified M16 butt- 
stodcs, and turned tiw forend from black nylon. 
The time saved In finishing and elimination of 
checkering plus cheaper materials (1 used wood 
costing $200 in the deluxe-grade gun, as 
opposed to $15 worth of materials in the econo- 
my grade}, was passed on to the customer In the 
lowet-pti^ gun. 

There are all sorts of cheaper grades of steel 
that could be used to fabricate the metal parts, 
that is, if we mly intended to fire a few rounds 



Q uality firearms should be made of 
wood and steel At times it is accept- 
able to use aluminum as a weight- 
tsure. Shotgun muzale brake bo^es 
are an example of this. But, what I refer to as 
"pot metal' such as zinc, zamak, pewtez and the 
like should be avoided. 

Quality sporting firearms will have stocks 
made from high-quality hardwood such as wal- 
nut, maple, or myrtle. Beech, gum, sycamore, 
and the Like arc used on cheaper guns arul ait, at 
most, second best. 

There has been a trend over the past several 
years to try and brainwash the shooting public 
as to the superiority of synthetic stocks for use 
on hunting rifles and shotguns. This is mostly a 
pipe dream that the manufacturers have ctmned 
the gun writers Into believing and passing on. 

While it may be true that in some instances 
these are more stable and less ^t to warp than 
their wood counterparts (try leaving one out in 
the hot sun all day), and they are supposedly 
less prone to cracking and breaking (by drop- 



through the gun. But what we are seeking here 
are materials to make our parts that will last for 
several thousand rounds and more. There fo re, 
we must seek out and set in place the best mate* 
rials available for this purpose. While there are 
people who would question my dioices, as far 
as I am concerned, dirome molybdenum steels 
such as 4130, 4140, and 4150 are suitable to build 
the entire gun. Known as Chrome moly. Brake 
die, Maxell and other nicknames, these steels ate 
easily heat treated, machine cleanly, and possess 
hi^ tensUe strength and elasticity. Furth er more 
they can be welded without ruining them, as 
sometimes occurs with other steels. 

Nickel steels of the 2330-2340 variety are also 
entirely usable, as are the nickel chromium steeb 
designated 3130, 3133, or 3140. 

The numbers associated with these steels, in 
case anyone Is wondering, are partial descrip- 
tions of their compositions. The first figure 
describes the class to which the steel belongs. 
The second figure indicates the percentage of the 
main alloying element The last two figures indi- 
cate the carbon content in hundredths of one 
percent or 'points.' Therefore, 3140, as an exam- 
ple, describes a nickel steel with apprmdmatety 
1 percent nickel content and a carbim content of 
forty hundredths of one percent, sometimes 
referred to as 40 p<^ts of carbon. 

4130 seamiest tubing la Ideal for ahotgun bar- 
rels, tubular receivers, and the like. It is usually 
available from metal supply houses in so many 
Inside diameten and wall thicknesses that at least 
one will be dose enou^ to adapt to your use. 

Round stock Is available In the desired com- 
positions and in almost any diameter needed 
from these same metal supply houses. Flat slock 
for hammers, sears, triggers, etc., is also avail- 
able from the same sources in almost any frac- 
tional thickness desired. 

In many cases, these materials must be pur- 
chased In rather large quantities. If the vendo can 
be persuaded to cut off the small quantity desired, 
they will charge you an exorbitant price for it. 
Many metal supply companies will try to charge 
$15 to $25 )ust to saw a piece of metal in two. 

Therefore, when only one gun is to be built, 
look for some other source of materials. 
Automobile and truck axles contain material 
suitable for bolts, barrel extensions, gas cylin- 
ders, and whatever other round parts are need- 



ed. Actually, if sawed into strips, flat parts can 
also be made. Axles can usually be obtained 
fran salvage yards for $2 to $5 dollars each. Leaf 
^rings, as used on the rear axles of older cars 
and pickup tivdcs as well as on larger trucks, are 
a source of flat stock. Hydraulic cylinders and 
discarded shock absorbers contain smallet- 
dlameter shafts useful as round stock and tub- 
ing. This tubing will seldom, if ever, be 
adaptable to shotgun barrel use, but in certain 
instances it can be used for receivers. Motorcycle 
front forks will yield just about the same sizes 
and types of tubing and round stock as the 
hydraulic cylinders, as will large-diameter alu- 
minum tubing which can sometimes be used to 
make shotgun muzzle brake bodies. 

Some of the material suggested, especislly 
the axles and leaf springs, will be too hard to 
machine easily. They will require softening, or 
aimealing. This Is accomplished by heating the 
metal slightly above its critical point and allow- 
ing it to co(d slowly. Since the average heat-treat 
furnace Is too small to fit the axles or spring 
leaves, another method must be found. 

Fire departments usually take a dim view of 
uncontained open Ares within dty limits, so you 
will likely have to go to the country to do this. 
Accumulate and pile up enough wo^ to make a 
fire that will completely surround the metal 
objects and burn for three or four hours, Race 
the metal objects on top of your wood pile and 
start n on Are. U you have enough wood, it will 
heat the metal to the required temperature. As 
the Are burns down, the metal parts will sink 
into the ashes, where they cool very slowly. 
They are usually left overnight; when removed 
the next morning, they will probably still be 
warm. They will alto be softened to a point 
where they vrill machine easily. 

The axles described are usually made from 
material with a hi^ enough cafoon content to 
permit heat treatment to any hardness desired. 
Many of these are made from the same 4140 rec- 
ommended in the first place. They are also 
found made from 4150, 4340, 2340, 3140, and 
other alloys, 

Leaf springs are mostly made from material 
with a high carbon content. Compositions 
commonly found in these are 10S5, 1095, 4063, 
and 4067. 

It should also be mentioned that the stems of 
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automobile engine valves are suitable for filing 
pins. They, too, must be annealed before they 
will machine freely. 

After the component parts are cut to ^pe, fit- 
ted, and finished, they ^ould be heal treated as 
detailed In Chapter 20. Pn^>eriy done, parts made 
and heat treated as described last a UfeUme. 

For those who think a gun should be made 
from stainless steel (1 am not one of these), it 
should be noted here that seamless tubing of the 
same dimensions deemed proper for the shot- 
gun barrels described is avail^le with a cold- 
drawn finish in 416 stainless according to the 
company I buy from. Round and flat stock Is 
available from the same source. If you must 
have stainless, an alloy called 416F, which is a 
nickel-bearing chromium steel with enou^ sul- 
phur added to make it machine freely, is proba- 
bly the best choice available. 



There are any number of companies and indi- 
viduals adverting gunstock wood in several of 
the gun magazines. If you will be satisfied with 
black walnut, a local lumber yard usually will 
have at least a small supply on hand. This is true 
in the eastern and midwesiern states. In 
Cahfomia and other far western states, one can 
also find a goodly supply of so called 'English' 
and 'Claio' walnut. It Is advantageous to be 
able to examine wood before you buy it. 

Most large dties have at least one plastic sup- 
ply house that caiiies, or can get, blade nylon or 
other synthetic material to use in forends. 
Fiber^ass and epoxy can be found at auto parts 
houses. They sell it to body shops for use in auto 
body repair. Boat builders and repair shops also 
keep a supply on hand, tf M16 buttstocks an 
required, several surplus gun parts suppliers 
advertise them for sale. 
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W ith an equipped shop In place, the 
next item on the agenda is to 
decide what to design and build. 
Probably |ust as important is the question of 
what not to design. Of course, the opinions 
expressed here are my own, but with almost 50 
years of experience and observation to draw on, 
I must be partly right 

There is no point in developing a firearm that 
even comes close to duplicating or replicating an 
existing design. Even if succes^ul, it would only 
get a share of the market while competing with 
its predecessors. Unless obviously superior in 
one or more aspects, it probably will get less 
than a full share. 

The Colt M1911 pistol is a good example of 
this. For several decades, the Ctdt and various 
foreign licensees stood alcme (or almost alone) in 
their field without serious competition. Sud- 
denly, after the patents expired, everybody and 
his brother tried to build a similar gun. In time, 
each got a little share of a market that had previ- 
ously been dominated by the one maker. Most of 



these companies have fallen by the wayside, 
leaving only two or three who, as of this writing, 
are also in financial trouble. 

Today, the high-capadty semiautomatic pis- 
tol is the only kind most shooters want to talk 
about. But thm are already so many of these on 
the market that unless one could come up with 
a design obviously superior to the rest, there is 
no point in trying to design another. 

If one were to attempt another of these, prob- 
ably the meet noteworthy devlatlcm from exist- 
ing designs would be one with a fixed barrel 
and a separate bolt locking into the frame. This 
could very well result in a gun with superior 
accuracy, since the position of the barrel in rela- 
tion to the sights would remain constant, or 
nearly so. There is also room for Improvement in 
the triggers of these guns, especially in the dou- 
ble-action mode. 

Actually, any derign effort pul forth probably 
should be devoted to developing some sort of 
manually operated action. Whether we like it or 
not, sootter or later the wrong person is goiirg to 
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line will result in a gun with almost no recofl. 
Note that I said almost. The only way I have 
found to mahe a gun 'absolutely recoilless' as 
some have advertised is to leave the firing pin 
out. U it won't shoot, it can't kick. 

Rifles can be designed in the same manner 
except the oversize bore cannot be incorpor ate d. 

Bolt-action rifles have long been ctmsidered 
the ultimate accuracy wise. I have no quarrel 
with this. However, one designed and built 
incorporating the features described above, 
while not as attractive as the 'classic' style rifle 
so popular with custom gun makers, will have 
much less felt recoil, especially In heavy calibers. 

Single-shot falling-block a^ons have limited 
popularity, especially In rifles. There has been 
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little significant change in the design of 
these in over a hundi^ yean eccept to 
substitute coll springs (or the leaf 
springs used in the originals. I built a 
few with two-piece receivers that were 
inletted into one-piece stocks in the same 
manner as a bolt-action rifle, This 
allowed a stock shape similar to the clas- 
sic bolt-action design, and a number of 
people considered Utem quite attractive. 
There did not seem to be enough 
demand to (ustify the tooling costs 
required to mass produce them, and the 
shop-made guns cost too much to build, 
so they more or less fell by the wayside. 

I have long thou^t that a high-grade 
top-break revolver built on the same 
priitdple as some of the older Smith and 
Wessons or maybe the British Webleys 
and Enfields would Bnd a ready markk. 
The speed and ease of ejecting empty 
cartridges combined with unimpeded 
access to the cylinder for reloading 
would ofiset any disadvantages inherent 
in the design. If properly designed, this 
should find a go^ market among com- 
bat revolver shooters. 

The designer should always try to 
utilize preformed materials In a design 
as much as possible. In many cases, 11 is 
possible to use seamless tubing for 
receiver material that is already of a 
usable inside and outside diameter and 
already has a smooth finish, both Inside 
and out. Shotgun barrels can be made 
from 4130 seamless tubing requiring 
very little finish work on the bore, it is 
also possible to obtain square or rectan- 
gular tubing that can be adapted to use 
as trigger housings, lower receivers, 
magazine housings, etc 



What to Design 



All dimensions should be kept to a standard 
size (fractional if possible). This will allow uang 
standard-size round, square, and flat stock in 
many instances with very iittle machine work 
required to cut them to size. Saving manufactur- 
ing time and materials which will be reflected in 
lower production costs, 

As far as 1 am concerned, fiieanns should be 
made from wood and steel where practical. Pot 
metal and plastic should be confined to BB guns 



and cap pistols; real guns should be built from 
quality materials. There are, of course, exceptions 
to this. Many military-type firearms require 
fiber^ass or plastic stocks. In certain Instances, 
aluminum can be substituted for steel to save 
weight (the shotgun muzzle brake described in 
this book is a good example of this). But for guns 
intended for dvUian or sporting use, where qual- 
ity should be your Brst consideration, such prac- 
tices should be avoided when possible, 
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A g staled in an earlier chapter, firearms 
with hlgh'Capacity detachable box 
magazines, whether they be shotgun, 
rifle, or pistol, sre becoming more desirable. 
These and specially single shots such as trap 
guns and falling-bio^ rifles seem like the logical 
types of ftrearms to develop. 

Apart from the low-powered autoloading 
blowback actions, all firearms must be built 
around a locking system of sufficient strength to 
contain whatever pressure is generated during 
firing. These locking systems can consist of a ris- 
ing or tipping block that locks the boll body into 
the roof the action, usually mating with a bar- 
rel extertslon; a rotating l»it, or bolthead in 
which lugs on the bolt rotate into recesses In the 
receiver, thereby locking the action; roller and 
inertia-locked actions and falling-block single 
shots. In which the breech block slides vertically, 
exposing and closing the chamber; as well as 
break actions. 

It Is my own oplnicui that autoloading fire- 
arm designs should be avoided. Somet or lata; 



use will come Into being, which will limit the 
market severely. If you should decide to pursue 
an autoloading or automatic design, every pre- 
caution should be taken to make it as difficult aa 
possible to convert It to full automatic. 
Eventually, some bright lad will manage to turn 
one into a machine gun, assuming your gun is 
put into production, and then guess who will be 
in trouble. 

I built and marketed such a gun at one Ume. 
Due to the design, it was necessary to put a pro- 
jecting pin in one side of the sear, which acted as 
a disconnectOL The trigga assembly could not be 
assembled with this pin in place. ! reamed a 
tapered hole In the sear and, afta final assembly, 
drove the pin in and bradded it on the back side. 
It neva occurred to me that anyone would drive 
it out again. Removing this pin turned the gun 
into a fun autcanatic As Icmg as the trigger was 
held back, the gun would continue to fire until 
onpty. Of course it wouldn't fire single rounds 
anymote, rotdered it worthless as far as 1 
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am concerned. I like to hit targets with one shot 
instead of simply spraying bullets in the general 
direction of the target But for some leascm there 
are any number of pet^le who get etijc^eni cut 
of spraying lead. The feds caught some people 
with converted guns, declared them all machine 
guns, and put an end to my pistol business. 

The sad part Is that with |ust a little more 
thought, the gun could have been made sli^tly 
diffeient so th^ it would not have fired unless the 
pin was In place. It simply never entered my mind. 

You should first define the intended use of 
the finished gun. This will, in many cases, deter- 
mine barrel length, magazine capacity, caliber, 
and overall configuration. The action type can 
then be chosen, 

For a number of years I have been fascinated 
by shotguns, both single-shot trap guns and 
high-capadty box magazine guns. So If 1 seem 
prejudiced toward these guns, bear with me. 
The same designs can be scaled up or down to 
fire rifle or pistol cartridges. 

A magazine must be designed and built that 
will feed the specific cartridge or shell used. This 
should be done first and the gun designed 
around it, since a close-fitting magazine housing 
Is desirable for foolproof feeding. 

I learned the hard way that high-capacity 
shotgun magazines must have a curve to present 
the top shell in the same plane, regardless of how 
many sheUs the magazine has in it. Due to the 
rim, the shotgun shell Is bigger at the back than 
at the front. A siraight-bodled magazine will 
feed five, sometimes sw shells fairly satisfactori- 
ly. But If more are added, the nose of the top shell 
dips to apointwhereit will no longer feed, 

To determine the correct curve to cause each 
shell to feed on the pr<^>ei plane, arrange a full 
load of shells atop each othez with each top rim 
just ahead of the one under it, on a piece of 
paper and draw a line along both the back and 
front. No computer Is required to determine this, 
just common sense. 

Magazines for rifle and pistol cartridges can 
usually be made in a straight-bodied double- 
row configuration. These cartridges are far easi- 
er to make feed from a magazine than are 
shotgun shells. In an ideal rituation, the maga- 
zine lips will release the rear end of the shell or 
cartridge just as the nose of the round enters the 
chambCT. This requires careful layout the posi- 



tion of the magazine well in relation to the 
breech end of the barrel. Ejection should occur 
as soon as the empty case completely exits the 
chambez This can be adjusted to compensate for 
any error in design calculation by making the 
ejectw limger than required, and cutting it back 
to the proper length after the gun is finished. 

Eje^on ports must be of ample size to allow 
die empty case (or loaded round) to exit freely 
without interference. Especially In the case of 
the shotgun, the empty case must be ejected 
before the top round in the magazine pops up 
into feeding position. This requires the maga- 
zine to be positioned somewhat further to the 
rear, whereby the empty case is ejected while the 
boll is still on top of the next round, keeping it 
out of contact with the empty case. The bolt 
must then travel further to the rear, allowing the 
next round to pop up into feeding position in 
front of the bolt face, which pushes It forward 
out of the magazine as the bolt closes. 

Dependable feeding of rifle and pistol car- 
tridges can usually be established by using an 
approach cone of some 40 to 45 degrees at the 
breech end of the barrel. Such a feeding system 
was incorporated Into the design of the M1903 
Springfield rifle a* well as the M54 and pre-1964 
M70 Winchester rifles, among others. This 
breeching system was frowned on and consid- 
ered unsafe by writers and armchair experts for 
several years. Now it has been 'redlsweted' 
by several producers of higher-grade guns. 

The shotgun will require a feed ramp just in 
front of the magazine to guide the blunt-ended 
case upward into the chamber. The barrel exten- 
sion will have an approach cone similar to that 
described for the rifle and pistol except it will 
require a shallower angle. 

A locking system must now be decided on. 
Probably the easiest system to make up in a 
small sh<^ is one with a rotating bolthead (or a 
rotating boll if bolt action is used) locking into a 
barrel extension. The barrel is threaded into the 
barrel extension, forming a solid unit whereby 
the bolt and barrel assembly are locked together. 
This can save a considerable amount of machin- 
ing time and effort over cutting bolt locking 
recesses directly into the receiver, and it relieves 
the receiver of most stress and stretching action 
that would take place with the boll locking 
directly into the receiver body. 
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The means of opening and dodng the action 
must be chosen. If the bolt action is used, it will 
be tittle different to other bolt actions in prind- 
ple. The number of locking lugs will determine 
the amount of bolt lift required. In a slide-acticm 
or autoloading design, the operating medtanisn 
can endrcle the barrel Instead of hanging down 
under it as In existing designs. This usually 
mean that only one action bar. which connects 
the operating mechanism to the bolt, can be 
used. However the action bars can be wider than 
normal and have curved cross sections, making 
them stiffer than the thin, flat action ban used in 
other designs. The autoloader would have the 
gas piston endrcling the barrel, with the gas 
port(s) at a point dose enough to the chamber to 
cause unlocking while there is still enough pres- 
sure in the barrel to give the bolt suffident impe- 
tus to assure that it opens completely. This Is 
especially important with the shotgun. 

t^th the box-magazine gun, upward pressure 
from the magazine spring pushes the shells up 
against the lower side of ^ bole, creating friction 
that is not present in a tubular-magazine gun. If 
any of the recoil-reduction devices, which indudes 
the overboted barrel, are Included In the design, 
the bole will need all the help It can get to open 
completely. Even the tube-magazlrie guns already 
in existence sometimes fail to eject and feed vdten 
fired from the hip with the butt unsupported. This 
is another argument for the slide actiorL 

The receiver muat be long enough to contain 
the barrel extension at the forward end, plus the 
full length of the bolt, and be of suffident length 
to allow the bolt to open completely. It must also 
be of suffident diameter or width to allow the 
full width of the magazine to fit Into the lower 
side, plus accommodate a full-sized ejection port 
just above it. 

The bolt must be long enough so that in the 
closed and locked position, it extends fat 
enough past the rear of the magazine opening 
for the Mng mechanism — whether it be ham- 
mer fired, striker fired, or whatever— to mate 
with the parts in the lower receiver. If it is to be a 
hammer-fired gun, the only accranmodation for 
the firing mechanism will be a lengthwise hole 
for the filing pin. If striker fired, not only a firing 
pin hole but a slot for the sear and a bored-out 
recess for a retainer bushing will be needed. If 
it's a turn bolt a cocking cam must also be cut 



With a shotgun and most .22 rlmfires, two 
extractors are required. Actually the outside one 
on the same side as the ejeMon port is the 
extraetcg. The iitside one, just across from it sim- 
ply serves to hold the sh^ head in place against 
the boh face during extraction. In rimless rifle 
and pistol cartridges, a counterbore in the bolt 
face serves to hold it in place. 

Some sort of trigger housing or lower receiv- 
er must be used to house the firing mechanism. 
This will include a trigger guard, safety, and a 
means b> mount the grip. The ejector is also fas- 
tened to this in some way, as is, in most cases, 
the magazine latch. While it is possible, and 
Invdves less work, to drill through both sides of 
the lower receiver for the hammer, sear, and trig- 
ger pivot pins, it is worthwhile to make up a 
separate housing to contain these parts and 
mount it inside the frame. This not only ellrtti- 
nates exposed pin or screw heads, whl(^ don't 
improve the appearance of the gun, but also pre- 
vents pins from woricing out, which can retider 
the weapon Inoperative. 

Provision shwld be made for the buttstock to 
be attached to this assembly. This Is usually 
accomplished through means of a drawbolt that 
extends through the buttstock and is threaded 
into the receiver. 

Though a safety can be placed in several loca- 
tiotks, one of the handiest Is on the bottom side 
of the receiver directly forward of the trigger. 
Not only is it equally accessible to either hand, 
but it can be pushed forward Into the firing posi- 
tion with the trigger finger, This was once the 
position favored by the military, but they got 
Involved with incorporation of a selective-fire 
switch with the safety and moved it to the side 
of the gun, where it is easily accessible mOy to 
the right-handed shootet 

I made some shotguns once using an M16 
hammer and trigger vrith the safety in the same 
position as the M16 selector switch/safety. 
About half the people interested in these guns 
were left-handed, so I wound up putting a safe- 
ty lever on both sides so that it could be operat- 
ed with either hand. This was similar to the 
ambidextrous safeties used on combat-type 
autoloading pistols. This safety worked fine, but 
it was complicated and difficult to make. The 
simple sliding safety just in front of the trigger 
coii ec l ed that. 
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A safety should be just that — a safety, render- 
ing the gun Incapable of discharging when it is 
engaged. This means it should lock the sear 
directly into the hammer notch, making acdden- 
tal discharge impossible. Simply wedging the 
trigger in its forward position is not good 
enough. It is possUile for the hammer to jar ctf 
the sear if dropped, especially if the hammer 
notch or sear nose angle is steeper than it should 
be. The safety shown in the shotgun drawings 
will pass any military drop test ever devised. 

It is likewise Imperative that a disconnector 
be devised to cam the trigger out of engagement 
to that the gun cannot fire until the action is 
locked. Properly fitted, when the bolt body Is 
moved to the rear one eighth inch or mote, the 
trigger is disconnected and the gun will not fire. 
Do not neglect this. 1 built a trap gun once with 
a straight pull bolt. It would have required a 
complicated arrangement to incorporate such a 
disconnector, to I left it out. I took this gun to a 
trap shoot and let several shooters try It. It 
didn't kick much and shot slightly high, so 
everybody liked It. 

Everything went fine until I went into the 
club house to have a drink with the club manag- 
er. While we were in there. I heard a loud report. 
Sure enough, one of the 'expert reloaders* had 
put a shell in the gun that wasn't resized pr^Mr- 
ly, and it wouldn't let the bolt dose erkough to 
lock. It fired without being locked and blew the 
bolt to the rear. No trace of the empty case was 
found; it was simply blown to bits. No one was 
hurt, and neither was my gun. But if someone 
had been standing dose to the ejection port they 
could have been, 1 have never built another such 
gun without a proper dlsconitector. 

A tumbolt action, in which the firing pin is 
cammed to the rear as the bolt Is opeited, will not 
need such a disconnector. While the firing pin 
will move forward if the trigger is pulled with die 
bolt partly open, the sear will ccmtact the cocking 
cam, which will not allow the firing pin to travel 
forward far enough to contact the primer unless 
the bolt Is almost completdy dosed. 

If the slide-action gun is built some means 
should be provided to keep the slide locked for- 
ward until either the trigger is pulled, causing it 
to be released, or a manual slide-release button 
is depressed. This will prevent the slide from jar- 
ring or vibrating partway open, which might 
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cause the trigger to disconnect and not fire when 
his needed. 

Regardless of the design or configuration, the 
sight line will be between 2 and 2 1/2 inches 
above die comb for comfortable shooting. This 
will fit the avenge shooter fairly well. Pat boys 
with thick cheeks will require slighdy more. A 
length of pull (the distance from the buttplate to 
the trigger) of 13 1/2 to 14 Inches will fit the 
average person. In a trap gun. where the 
weapon is shouldered and In the firing position 
whm the target Is called foi; It can be somewhat 
longer. If the pistol grip design is used, the stock 
len^ is of 1^ importance than with the stan- 
dard stock. The forend should be long enough to 
prevent the shooter's hand from coming in con- 
tact with the hot barrel 

If the shotgun muzzle brake la used, the front 
sight diouid be mounted on top of it It should 
have vertical adjustment Incorporated into it so 
die shooter can move die point ^ impact in rela- 
tion to the sight picture. Windage, or lateral pat. 
tern movement is accomplished by rotating the 
muzzle brake ill^idy and locking it In place with 
the lock nut In the tnp gun especially, the rear 
aiming point should also have vertical adjust- 
ment which will allow the shooter to move it up 
or down until it fils him exactly. This will elimi- 
nate one of his excuses for missing targets. 

Most of the previous observstions are also 
valid when applied to other designs. The single- 
shot falllng-blodc icdon, while difficult to build, 
makes up into a most attractive firearm. If the 
receiver Is built In two parts and Inletted Into a 
one-piece sto6t It not mdy ahould be as accurate 
aa a comparable bolt action, it alao permits 
cleaner stock lines as found In the so called 
'dasslc* style custrni rifles. 

One of the most difficult tasks in building a 
falling-block gun is properly locating the spot 
for the firing pin hole. can be made earier 
by turning a sharp pant on a rod that will slip 
fit into the bore. 1716 rod is inserted in the barrel 
with the pointed end toward the breech. Vfith 
the breechblock cioeed and in firing position, the 
end of the rod extending from the muzzle is 
tapped with a hammer. The sharp point will 
mark the firing pin location. 

If you are using a rimfire caliber, it is a sim- 
ple matter to measure from the center mark the 
correct distance for the firing pin location. We 




read about people trying to locate limflre 6iing 
pin tocationa by painting the head of a fired 
case with some sort of marking compound and 
closing the bolt on it. They say the firing pin 
depression won't leave any mark, and this 
locates where the firing pin is supposed to go. 
In practice, If the breechblock fils up snug 
against the breech end of the barrel as it should, 
whatever marking compound was painted on 
the head of the case will be smeared across dte 
face of the breech block as It is closed and will 
thcKfore indicate nothing. Provision must also 
be made for the firing pin tip to retract before, 
or just as, the breechblock begins to open. 
Otherwise the firing pin will likely hang up in 
the fired primer or rim Indentation and either 
break the firing pin or cause the action to be 
extremely hard to open. 

When you have your design firmly fixed in 



your mind as to how you want it to look and 
weak, it should be drawa full size, on paper. 

It is sometimes helpful to make cardboard 
cutouts of the working parts and pin them in 
place on the drawing. Many times little things 
like moving a pivot pin slightly or determining 
the correct locatitm for a hammer notch can be 
accomplished through use of this method. 

V^th the design finalized. It may be helpful 
to make up a full-Kale model from wood, or 
plastic, or both. When the model is built, all 
sorts of little things that don't show up on draw- 
ings which can cause problems often become 
apparent. While this may seem like a lot of extra 
work, it is far better to discover miscalculations 
and design flaws and correct them on such a 
mockup than to discover them after the final 
project is mostly finished and maybe having to 
scrap part or all of it 
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T he purpose of this chapter is to pass on 
any bit of information that I can think 
of which might be helpful to you. 
Some of it might have been included in other 
chapters. Other parts of It probably have no rel- 
evance whatsoever. But agaia some of it might 
come in handy. 

When drilling holes. If they are expected to 
be round and straight, sharp drills must be used. 
The material to be drilled should be damped or 
held in a vise and secured to the mill or drill 
table. If you try to hold it In one hand and feed 
the drill into it with the other; as many people 
try to do, torque caused by resistance to the drill 
tries to turn the material in the opposite direc- 
tioa causing the drill to crawl off center. This is 
the cause of most crooked or oversize holes. 

Holes should be started, esp>edally on round- 
ed surfaces, with a center drill, drilled to depth 
with an undersize drill, and finished with a drill 
of the proper size. When holes are to be tapped 
partway through, the hole is first drilled with 
the tap drill, the full-size portion drilled for 



clearance, and the hole tapped, in that order. 
When drilling for pivot piru, such as for a trig- 
ger or hammer, the frame or housing that the 
pivoting part fits into should be drilled from the 
side that the pin is installed from with a drill of 
the same size as the pin. The opposite side is 
drilled with a slightly smaller drill to grip the 
pin and hold it in place, and the hole through 
the pivoting part slightly larger so that It will 
pivot without binding. 

Contrary to popular opinion, a ,125-inch pin 
will not rotate freely In a .125-inch hole. 
Assuming that we are using a 1/S-inch pivot 
pin, we drill the hole completely through all sur- 
faces with a No. 31 drill which measures .120 
itkch, or .005 undersize. The one side is drilled to 
1/8 indt, or .125 inch. The hole through the piv- 
oting part Is drilled with a 3.20 millimeter drill 
which has a diameter of .126 inch. This will 
allow the part to pivot on the pin without resis- 
tance and still not wobble. Holes for other sized 
pins are done in the same manner. 

Straight holes can be drilled fairly close to 
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their required location with a hand drill, provid- 
ed that the work is clamped or otherwise 
secured to prevent its movement. Both hands 
should be UMd to hold the drill in an absolutely 
vertical position, or at 90 degr e es to the work. 
Holes should be started with a center drill and 
drilled to depth with an undersize drill, fol- 
lowed by the drill of the co r rec l size. 

If absolute precision of hole location is essen- 
tial, the milling machine should be used in the 
same manner as a drill press, with the work fas- 
tened securely to the table and moved into exact 
location with the table feeds. Even now, the cen- 
ter drill should be used first followed by drills 
as described above. 

Bolt lugs, raceways, holes spaced around the 
diameter, etc. are located and spaced through 
use of a rotary table, dividing he^, or spacer. In 
the event none of these are available whm need- 
ed, fair success can be had in locating equally 
spaced positions around the outside diameter 
wrapping a strip of masking tape around the 
work and marking the exact len^ of one turn. 
The tape is removed, laid out flat, and mea- 
sured. This measurenent is divided by the num- 
ber of poiitlons required and each of these 
marked on the tape. The tape la then wrapped 
around the circumference of the work once 
more. Each of these marks now represents a cen- 
ter line for the rows of holes used In the shotgun 
muzzle brakes, or center lines for boll lugs, or 
whatever. Inside divisions can be made by 
wrapping the tape around a shaft that fits the 
inside diameter closely and dividing as above. It 
Is then insetted into the work and location 
marks transferred from the tape to the end of the 
work. This method is not intended to replace 
pteclaion equipment, but if only a few aueh 
operations are to be undertaken and the equip- 
ment Is not available, this method will pinpoint 
locations to within a very few thousandths, if 
care is taken. 

Grinding wheels are usually loo slow to 
shape metal parts. The sanding used pri- 
marily in automobile body shops are available 
from hardware and auto parts riores. These are 
fairly stiff, fiber-backed usually of 7- or 9- 
inch diameter. They are available in grits rang- 
ing from 24 to 120. A backplate just slightly 
smaller than the discs is made from plastic, 
masonite, etc. and mounted behind the disc on 



an arbor. Parts can be shaped to almost exact 
contours using this method. These are also use- 
ful when shaping wood. 

Inside polishing, such as inside trigger 
guards and the like, is made easier by sawing a 
lengthwise siot in a wood doweL Strips of abra- 
rive doth or paper are mounted by placing one 
end in the slot and winding several turns 
around it in the opposite direction of its rotation. 
A l/24odt drill ^uck that can be mounted on a 
motc» arbor and the dowel chucked in li is Ideal 
for this. Use a fairly high-speed motor of 37S0 
RPM or similar for this. 

Recoil pads mounted on the straight-line 
recoil type buttstocks have upper mounting 
screws that come out right in the place where 
the stock boll hole is located. Sometiines another 
screw can be located higher and miss the bolt 
hole. It is easier to sUver-solder a screw head to 
the end of the stock boll that will accept an Allen 
wrench. The recoil pad's upper screw hole is 
enlarged to permit iiMrtion of the Allen wrench 
and a co rr e sp onding slot cut In the face of the 
pad. The pad is then mounted In place using 
epoxy cement and the tower screw. The slock 
bolt is turned by Inserting a long, round-bodied 
Allen wrench through the face ^ the recoil pad. 
If a coaling of oil or grease Is used to lubricate 
the Allen wrench, the face of the recoil pad will 
show little OT ito evidence of the wrench inser- 
tion after it is withdrawn. 

Marks and scribed lines on metal are often 
hard to see during the sawing or milling pro- 
cess, A thin coal of layout fluid such as Dykem 
brushed on and allowed to dry for a few min- 
utes will make subsequent lines mote visible. 
This product is available from both machine tool 
and gunsmith supply houses in red, blue, or 
other ccAors. Obtain a can of remover and thin- 
ner at the same time. An even better method 
consists of polishing the surface of the metal 
bright and swabbing on a solution of copper sul- 
fate. This will leave a thin layer of copper 
deposited cm the surface that causes any mark- 
ings to stand out vividly. Copper sulfate is a 
blue crystalline powder available from drug 
stores. It is also known at Bluestone and Blue 
VitrolL The solution is made by adding all the 
cc^rper sulfate that four ounces distlUed water 
wUl dissolve. Add 12 to 15 drops of sulphuric 
add to this. 
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Years ago, a cold bluing solution that came in 
two bottles was marketed. The contents of the 
first bottle (ct^per sulfate) was swabbed on the 
dean bright steel which imparted a thin copper 
layer. The contents of the second bottle, which 
consisted mostly of arsenic trioxide, was applied 
next, which turned the copper black. As 1 
remember. It resulted In a betta black colt* than 
the modem cold blues. But, like most of the oth- 
ers, It started to rub off in a short time. It was 
also one of the foulest smelling concoctions I 
ever came in contact with 

In many instances, rilver solder will be used 
to mount sight bases, trigger guards, barrel 
bands, and various other parts. There are people 
who will tell you that the correct way to Join 
parts using this material is to cut strips of the 
flat 'ribbon' material and sandwidi it between 
the parts to be Joined, whereupon heat is 
applied, the solder melts, and, when cool, the 
Jdnt Is made. This may work for some people. 
Everytlme 1 tried It, however, the results were 
somewhat different. When the work is clamped 
together and the sandwiched rilver sender melt- 
ed, the parts tend to shift or slip In their relation- 
ship to each other. Besides tha{ 1 was never sure 
that all the solder melted and flowed. 

A far better method, at least for me. Is to 
apply flux to the surfaces to be joined and 
clamp them together. The adjacent surfaces are 
rub^d down with aoapstone or a soldering 
'talc' crayon, which will prevent the solder 
from adhering to the exposed surfaces. Using a 
wire-type silver solder of 45- to 55- percent sil- 
ver content, the Joint and surrounding metal is 
heated until It Just begins to turn red and the 
end of the solder touched to the Joint. The appli- 
cation of heat Is continued until the mtrilen sol- 
der is visible alt around the edges, at which 
time the heat Is withdrawn and the work 
allowed to cool. Care must be taken not to over- 
heat it since silver solder has a tendency to ^- 
ply evaporate when overheated, and the fumes 
are toxic. The Joint Is then cleaned of the flux 
and soapstone residue, and any excess material 
is removed using files ot scrapers. 

Whether we like it ot not sooner or later we 
will be required to turn the outside of a barrel to 
a specific size and contour. The easiest way, as 
concerns the small sh<^, is to mount the barrel 
between centers In the lathe and set the tail stock 



over enough to cut the appropriate taper. Since 
the b r eec h end usually has a threaded shank fol- 
lowed by a straight tapered forward section fol- 
lowed by an abrupt t^er or tapered curve, there 
is usually a length of 18 to 20 Inches that consists 
of a straight g^ual taper usually of .150 to .200 
iikch over the entire len^h. This taper can be set 
up to give an almost exact measurement by 
mounting a dial indicator on the cross slide of 
the lathe and measuring the amount that the tail 
slock Is set over. After a few passes are made 
with the lathe tool and while the barrel is stil! 
oversize, the muzzle end and the point where 
the taper ends are measured. The amount of tail- 
stock set-over Is changed to correct whatever 
error ia present. 

A steady rest can be used to support the barrel 
and dampen it to prevent chatter by offsetting the 
steady rest jaws to coincide with the tail stock off- 
set, but U will require moving a couple of times. 
Usually there will be a sli^t step ot ridge where 
the previous cut b stopped and a new one start- 
ed. Therefore it Is probably easier to tum the full 
length without using the steady rest, instead 
using a wood block held against the barrel to 
dampen the v&ntion and draw filing the entire 
length to remove tool and chatter marks, finish- 
ing with varying grits of bench strip. 

When using high sights, It is extremely 
important that the sights stand exactly verticai, 
or straight up and down. This can present a 
problem, since these are not easy to hold in 
place with clamps or to determine when they 
are straight up. One way to do this Is to clamp 
the receiver or barrel in the milling machine 
vise, making sure it Is square and level A rod 
with a sharp conical point is mounted In the mill 
collet The right assembly is located In place and 
held by pressure between the quill and mill 
table. A weighted string, or plumb line. Is sus- 
pended from the ceiling dlieirtly In front of the 
work. Then, by righting along the surface, the 
right assembly can be allied vertically with the 
string by moving the ctoss feed of the mill table 
until it is straight up and down, whereupon the 
si^t assembly is sUver-stfidered in place. 

Turning long firing pins can present a prob- 
lem. The lathe tool must be sharp and set up to 
COTtact the material to be turned exactly on cen- 
ter. The material is mounted in the lathe with 
one end extending from the chuck for a short 
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distance and the free end supported by a center. 
This section is turned to size, taking li^t shal- 
low cuts. It is then extended further and a gain 
turned to size. This is repeated until the oktue 
length is formed. It is then mounted in the lathe 
chuck with Just enough extending to turn the 
nose to its specified diametez and the counter- 
stink end for the lathe center is removed. The 
hemispherical tip can be fonned with a Ble and 
polished with abrasive cloth. 

Coil springs must be supported for most of 
their length, either by an inside guide pin or a 
spring pocket enclosing most of the spring's 
length. Otherwise they may buckle and deform, 
rendering them Inoperative. As used with trig- 
gers, sears, extractors, etc., spring pockets are 
drilled in the part to contain most of the length of 
the spring thus supporting it around the outer 
surface. When coil springs are used as lon^ tnv- 
eling hammer springs and the like, they must be 
supported by an internal guide rod. Many times, 
the compressed length sh^d be taken into con- 
sidcratlon when determining spring pocket 
depth and length of travel of moving parts. This 
is easily determined by multiplying the number 
of colls in the spring by the diameter of the wire 
that the spring is wound hpotn. 

There are times when it is important to deter- 
mine thread depth, and no chart or table is on 
hand to refer to. The rtxx diameter (the size of 
the Krew shank remaining Inside the threads) 
can be determined to within a couple of thou- 
sandths by dividing the pitch, or number of 
threads per Inch, into 1,299. Since a 100-percent 
thread will not screw into a 100-percent hole, 
some clearance must be allowed. A 75-percent 
thread Is an accepted standard. Therefore we 
would take the result of the division above and 
use 75 percent of it, which gives a satisfactory 
tap drill siz e or hole size in which threads will 
be machined. 

When glass bedding or epoxy-based com- 
pounds are used to reinforce or fill gaps between 
wood and metal joints, it is absolutely necessary 
that any holes, depressions, cracks, seams, or 
anything else that this material may be forced 
into when drawn together be plugged or sealed 
to prevent such from occurring. Holes can be 
plugged with paraffin wax, cracks and seams 
taped over, and slots and depressions filled with 
wax. All surfaces exc^ the ones the substance 



is to adhere to must be coated with some sort of 
release agent to prevent them from becoming 
bonded together permanently. If no commercial 
release agent is avail^le, automotive paste wax 
can be used. Give the exposed surfaces a thin 
coat and let it dry, then give them another coat. 
All screw threads must also be coated. 
Antifreeze that contalrts glycerine can also be 
used for this. 

Shotgun bwes and chambers, as well as rifle 
and pistol diambeis, can be polished by slotting 
the end of a wood dowel, inserting one end of a 
strip of abrasive cloth or paper in the slot, and 
wbtding it around the dowel in the direction the 
work rotates. With the barrel held in the lathe 
chuck, the cutting ertd of the dowel Is Inserted in 
the bme, the lathe turned on, and the hand-held 
dowel moved slowly back and forth through the 
bore. The abrasive material should be a snug fit 
in the bore and will require frequent replace- 
ment. A final polish should be applied using 400 
grit (wet or dry) paper followed by crocus cloth. 
Lubricant Is used throughout the process. 
Chambers can be polished in the same manner 
by ualng comspondingly sized dowels. This is, 
mote or less, a makeshift operation to be used In 
the absence of commercial hones and polishing 
heads. However if sufficient time and effort la 
invested, it will give good results. 

When barrels are installed, either In receivers 
or mated to barrel extensions, they muat be 
drawn up tight. When mated to a receiver, this la 
easily accomplished using a barrel vise and an 
aefiott wrench. The barrel extension sometimes 
presents problems since it is difficult to fasten 
onto with a means to turn it One way to tighten 
«r remove it is to bore a pair of hardwood blocks 
to the same diameter as the extension. A clamp 
is made with a boH on each side to fit over and 
contain the blocks. One leg of this clamp is 
either long enough to serve as a handle or 
turned to fit inside a length of pipe, which 
serves as a handle. This U used in the same man- 
rter as an action wrench. 

Fbt parts can be polished while retailing flat 
sides and sharp edges by placing abrasive doth 
or paper on a sheet of plate ^ass and rubbing 
the pm to be polished back and forth across it. 
As usual, progressively finer abrasive grits are 
used, as well as cutting oiL 

Holes can be drilled or bored in the lathe and 
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shoulders and threads can be cut to exact depth 
by mounting a dial indicator on the lathe bed in 
a location where the stylus wiD contact the lathe 
carriage as It reaches the bottom ot the cut The 
indicator should be set up to stt^ on a number 
after the Indicating hand has traversed the dial a 
couple of times, not Just as c«itact is trude. This 
wlU give ample warning before the stopping 
point is reached, 

There are times when slots must be cut that 
carmot be reached with ordinary milling cutters. 
It is also difficult to cut such slots with a hadi- 
saw, siiKC succeeding saw cuts tend to slip over 
Into the adjacent cut. If the mounting pins In the 
hacksaw are replaced with longer pins, more 
than one blade can be mounted simultaneously 
in the saw frame. This will allow wider slots to 
be cut at one time, with the slot width regulated 
by the number of blades used. 

Most feeding problems in box-magazine 
guns can be alleviated by reshaping the maga- 
zine Ups and/or follower. If the nose of the car- 
tridge or shell tries to contact the top of the 
chamber before entering, the magazine Ups 
should be bent inward slightly. Reshaping the 



follower so that the forward end rides lower in 
the magazine may also correct this. If the sheU 
hils at the bottom, the magazine lips are spread 
sUghUy or the foUower Is bent to ride lower at 
the tear. Sometimes the cartridge nose will hang 
on the left or right sides. This can usually be cor- 
rected by bending the Up slightly upwa^ on the 
side the buUet should steered toward, or by 
bending the opposite side downward. 

When small boring bars are needed for use In 
the lathe and none are available, end mills can 
be mounted in the tool post (espedaUy a four- 
way tool post) and one flute used as a cutting 
edge. The body should be angled just enough to 
provide clearance. You can't bore deep cavities 
with these, but they woii: In a pinch. 

To obtain a good finish when turning plastic, 
as with forends, a sharp, round-nosed tool should 
be used. It should have twice as much clearance 
as used for cutting steel and no rake. The material 
is turned at a fairly high speed and fed slowly. 
This material must not be allowed to overheat 
since the surface tends to melt, spoiling the fin- 
ished surface. Therefore, friction, the primary 
cause of heating must be kept to a minimum, 
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R ifles and shotguns can have autoload* 
Ing or automatic actions, slide actions, 
lever actions, boll actions, single-shot 
actions, and multiple-barrel actions, or be muz- 
zle loaders. These same action types, with the 
addition of revolvers, have been used in pistol 
actions. Of late, a few shotguns and rifles have 
again surfaced with revolving cylinders, but 
most didn't last long. There were also revolving 
rifles and shotguns built back In the 1800s, but 
they went the same way as their modem coun- 
terparts. Cas leakage between the barrel and 
cylinder gap was one reason for their demise. 
Weak frames was another. 

There are several different types of 
autoloading actions. In the locked-bre^ cat- 
egory, there are short recoil, long recoil, gas 
operated, inertia locked, and hesitation 
locked. The unlocked, or btowfaack as they are 
usually called, actions have no mechanical 
lock. The weight of the bolt, or breechblock, in 
combination with spring pressure holds the 
boll closed at the instant of firing, hopefully 



until the bullet Is well up the bore and pres- 
sure has diminished. 

These fall into two categories: dosed boh and 
open boll. Oosed-bolt guns are striker fired or 
fired by a separate hammer. The boll remains 
dosed until fired, at which time it travels to the 
reaz extracting and ejecting the empty case, unfit 
it Is arrested ^ the return, or recolt, spring. It Is 
then pushed forward by the compressed spring 
picking up and chambe^g a fresh cartridge. The 
boH then renuiiu dosed unfil fired again. 

The opm-bolt gun usually has a fixed firing 
^ machined into the bolt f^. The bolt Is held 
in hs open position until the moment of firing at 
whkh time pulling the trigger allows it to slam 
forward, picking up and chambering a cartrid^ 
as it moves forwa^ until the cartridge seats in 
the chamber and the firing pin slams into the 
primez firing the round. The boll then travels to 
the rear; extractlrrg and ejecting the empty case, 
where the sear engages and holds the bolt open 
until the gun is again fired. This type of gun is 
usually inaccurate, partially due to the hard, 
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lengthy trigger puU found on moM of the*e gun* 
but mainly due to the disturbing motion of the 
heavy bolt glamming forward between the time 
the trigger U pulled and the Instant of firing. 

These blowback type actions are only suiuble 
for low-powered cariridgcs and should not be 
consIderH for any other use. 

Likewise, most short-recoil actions are only 
suitable for low-powered cartridges and should 
not be considered for any other use. Short-recoil 
actions are so named because the breech Is 
locked at the Instant of firing, and the bolt and 
barrel then travel together for a short distance to 
the rear until the bolt is unlocked, usually by 
some sort of cam or toggle actimu This allows it 
to continue Its travel to the rear while the barrel 
Is stopped and moves forward again when the 
bolt returns forward, thereby locking the breech 
once more. The Browning-type autoloading pis- 
tols as made by Colt, Smith and Wesson, Rugei^ 
and others are examples of this type of action. 

Long-recoil actions work in much the same 
way, except that the barrel and bolt travel as a 
locked assembly most of the way to the rear, 
where unlocking takes place. The barrel then 
moves forward while the bolt is held to the rear 
for a short interval then allowed to move for- 
ward. Browning AS shotguns, among others, are 
an example of this. 

The gas-operated action is consideied superi- 



or to either of these, mostly because the barrel la 
fixed in the frame and does not move. This type 
actitm normally has one or more gas ports posi- 
tioned somewhere near midway between the 
chamber and muzzle of the barrel. Gas passing 
through the port(a) pushes against a piston, 
which is CMUiected in some way to the bolt. This 
opens the bolt far enough to unlock It, after 
which recoil and residual gas pressure cause It 
to continue its rearward travel until stopped by 
the compr es sed recoil spring, which then pushes 
it forward to the locked position once more. 
These gas-operated actions usually will do more 
toward recoil reduction than the other types. 
Many modem autoloading centerfire rifles and 
shotguns use this system. 

The inertia-lock^ action also features a non- 
moving fixed barrel. As used, the heavy bolt 
surrounds a bolthead with a heavy spring 
between them. When the gun Is fired, either the 
bolt stands still and the rest of the gun recoils to 
the rear, compressing the spring, or the bolt 
fumps, forward compressing the spring. 1 have 
never been entirely sure Just which action takes 
place, but anyway, the spring ends up com- 
pressed. Then the compreUed spring kicks the 
bolt to the teat, causing it to unlock, and inertia, 
recoil, and residual gas pressure cause it to cott- 
hnue to the rear until the compressed recoil 
spring stops it and pushes it back forward to the 





locked potitlon. While this Is a simple action 
that requires less parts to make it work, it 
depends on recoil to make it function. I built 
several autoloading shotguns and some self- 
opening trap guns using this type action, and 
they worked perfectly. But when 1 attempted to 
cut down cm the excntive amount of recoil gen- 
erated by adding muzzle brakes, spring-loaded 
stocks, overboting, etc., the action would no 
longer open completely. 

Benelli shotguns use an action of this type. 
But they use a tight bore some ,005 to .006 il^ 
smaller than the standard .729-inch 12 gauge 
bore to generate enough recoil to make them 
work dependably. This results b an accelerated 
recoil level, mak^g the Benelli guns some of the 
hardest kicking guns cm the market. 

Then there is a locking system usually 
referred to as a hesitation h>^ Here again, there 
b a heavy bolt surrounding a separate bolthead, 



Between the two are a pair of rollers that are 
pushed outward Into engagement with corre- 
sponding depressions in either the receiver walls 
or a barrel extension when the bolt body b all 
the way forward, more or less locking the action. 
Upon Bring, the rollers remain cammed In the 
locked position until recoil moves the bolt 
sU^ttly to the rear. At thb pcjlnl the rollers col- 
lapse Inward, allowing the bolt to proceed to the 
rear unimpeded except for the compression of 
the recoil spring 

The drawba^ to thb system b that in some 
cases It doesn't remain locked kmg enough. Most 
of the firearms using thb locking system attempt 
to control premature cq>enlng erf the bolt by cut- 
ting shallow grooves, or flutes, lengthwise in the 
chamber wafis. Some will tell you that the added 
frictiem caused by pressure fondng the case walls 
into these grooves hold the case in place longer. 
Others say that the grooves allow gas to flow 
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between the cate and chamber walls, 'floating' 
the cate and permitting easy extraction even 
though chamber pressure Is still high. Most 
Heckler & Koch fliearms use this locking system. 

Slide, or pump, actions work in much the 
same way as the autoloaders except that the bolt 
it moved back and forth manually throu^ use 
of a reciprocating slide handle, or forend. These 
usually lock either by means of a rotating boh- 
head or a rising block. Either of these mates with 
corresponding recesses in a barrel extension. 
There have also been designs in which the rear 
end of the bolt tips up or down into a tece» in 
the receiver to loi^ 

In many cases, the same bolt and receiver 
used in the autoloader can also be used in the 
slide action. This is especially true with the gas- 
operated autoloader in that the gas ports, pis- 
ton, recoil spring, etc. are eliminated from the 
design. The slide handle coimected to the toler- 
ating bar(s) is in its place. 

The bolt action has long been considered the 
strongest and most accurate of the lot. But if 



locking lugs of equal size and quality of material 
are uaed, there Is no reason why the slide action 
or autoloader with a rotating bolthead should 
not be equally strong and capable of containing 
an equal amount of pressure. The main reason 
for the bolt action's superior accuracy lies In Us 
cme-piece stock. This allows bedding the action 
solidly in the stock while permitting varying 
amounts of pressure or support to be exerted 
against the barrel by the forend, or, in some 
cases, letting the banel float free with ito inter- 
feieiKe from the forend whatsoever. 

Most bolt actions are of the tunt-boU variety. 
These will have me or more locking lugs spaced 
around the dicumfeier>ce of dte bolt body. While 
usually found at the front, several designs have 
these lugs at the rear end of Bte bcdL Some even 
use dte not of the bolt handle as the locking lug 
For yean. Ate standard for military and sporting 
actions was two locking lugs spac^ 180 degrees 
apart and located just behind the boh face. Several 
^so had an auxiU^, or safety, lug located close B 
the rear of the bolt in case the other two failed. 
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The lugs extended outwud and were consider- 
ably la^ In diameter than the bcrit body, requir- 
ing raceways cut most of the length of the receiver 
to allow the lugs to move bade and forth. 

In recent years, a number of designs have 
appeared with three or more lugs spaced 
equldlatantly around the bolt body with the lugs 
of the same diameter. This eliminates the need 
for bolt raceways cut In the receiver. The more 
lugs that are used, the less bolt lift Is required 
(two lugs require a 90-degree bolt lift, three 
require 60, and four require 45), but the shelter 
bolt lift requires a stee^ angle in the cocking 
cam. This can result in considerably mcne effort 
required to lift the boll In a three- or four-lug 
action than needed with the two-lug job. 

There are also straight pul) designs, which 
may have a rotating bolthead operated by cam 
action or a cross boll that locks through both 
sides of the receiver. I made several trap guns 
based on the straight pull cross-boll action. 
Browning also built a gun they called a 'T bolf 
that had a similar action. They offered no advan- 
tage over the turn bolt 

Lever actions are only used on rifles at pre- 
sent. Winchester made shotguns yean ago, and 
Marlin also made a few, as well as at one 
other firm. They couldn't compete with the slide 
action, however, and gradually faded away. The 
more modem lever actions have either rotating 
boltheads that lock at the front just bdiind the 



barrel or locking bolts located at the rear ^ the 
action which ride in slots In the frame and 
engage into slots In the bolt locking boffi togeth- 
er. Several reproduction rifles are available, 
duplicating Henry and early Winchesters, that 
use the original-s^le toggle link lock. These are 
not suitable for hl^-pressure cartridges. 

Sin^e-shot actions, that concern us here, can 
be classed as falling-block actlona and break- 
open actions. The break-open actions usually 
hinge In the middle Just ahead of the trigger 
guard. Several different types of locking bolts are 
used to lock the barrel assembly in place against 
the frame. This bolt Is normally withdrawn by 
pressing a top lever crosswise. This type of 
action, properly made. Is suitable for use with 
any eaitrld^ made for a shoulder-fired firearm. 

The falling-block action uses a lever-actuated 
breechblock that slides up and down In the 
recdvei; closing and opening the breech end of 
the barrel, Botii these and the break-open action 
usually incorporate an automatic ejector that 
throws the empty case out of the chamber when 
the gun is opened after firing. Both types are 
usually hammer fired and contain very few 
moving parts. The falling-block action, properly 
desgned and built. Is soluble for use with high- 
pressure cartridges. 

Multiple barrel firearms are almost always 
built oi break-open actions. Barrel arrangement 
will be either side by side or over and under. 
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These actions hinge and lock In the same way 
the single-shot break actions do. Used primarily 
in shotguns, these actions are also used In dou- 
ble rifles that can be in any caliber used in shoul- 
der-flred firearms. 

There Is too much handwork and fitting 
involved In making a gun like this for It to be 
profltable In a small shop. I designed and built a 
double rifle once. It was almost 20 years ago. It 
look me over six months to build it I never got a 
dime for It After shooting it a few times, I let a 
friend (7) of mine take it to the west coast to dis- 
play it at a gun show. He was going to promote 
it and form a company to produce it in quantity. 
1 never saw him, or the gun, agaitt 

Multiple-barrel guns also exist In three- or 



four-barrel configurations. This includes four 
shotgun barrels with two directly above the other 
two, or one barrel directly under and between the 
upper side-by-side barrels. These can and have 
been made with shotgun barrels in combination 
svith rifle barrels too, such as rifle barrels along 
side and between over-and-under shotgun bar- 
rels. TTiese an cmly a some of the combinations 
that have been dreamed up. Like the double 
rifles, these are too time consuming to make a 
profit on. But I have made all sorts of guns before 
that I didn't get anything foe so I may try one of 
these scxnetime, just to show people that Icaru 
Of the action types described in this chaptee 
the autoloader, slide action, and bolt action are 
the easiest to manufacture in the small shop. 
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Receivers can be fabricated from round seamless 
aircraft grade tubing known as 4130. It is also 
referred to as chrome moly by aircraft medianics 
and fabricators. This material can be obtained in 
almost any stae and wail thickness desired at 
least close enough to adapt to your usage. 

When using such tubing for receivers, round 
solid stock such as 4140-4150 or similar composi- 
tions can be obtairted in rizes that wlU require only 
a light lathe cut at most to slide bade aitd forth 
Inside the tubing. The flriitg pin hole, bolt bee 
cuts, and any reliirf cuts are far more easily located 
and centered using round stock than when square 
or rectangular bolts are used. This should be kept 
In mind when designirtg the firearm, sitKe quite a 
bit of fabrication time can be saved. 



Lower receivers, trigger housings, magazitte 
housings, etc., can be bent to shape from sheet 
metal. Triggers, hammers, and the like can be 
sawn to dupe as dosely as possible from flat stock 
and finished by milling, filing, and grindmg. 

Lever actions, single shots, and multibarrel 
receivers require machining from rectangular 
material. While some of the excess material 
can be removed from the exterior by sawing, 
extensive mill work is required to form the 
iruide surfaces. This can be expensive, both 
material and time wise. It is recommended 
that the round receiver and bolt-type designs 
be used if possible. 

We will look at actual designs using these 
prindples later In the book. 
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M uch time and machine woric can be 
Mved by aelecttng an action design 
(hat Incorporates a receiver made 
from tubing. Several of these have been desoibed 
in other parts of this b(»k. Actions of this type 
can be adapted to rifle, shotgun, or pisttd applia- 
Uons by dunging the dimensions slightly. 

The tubing diameter and wall thickness can 
be as small as 7/B Inch outside diameter with 
.059 Inch wall thickness for ,22 rimflre applica- 
tions; 11/4 Inch outside diameter with .065 Inch 
wall thickness for centerflre pistol cartridges; 
and 1 1/2 Inch outside diameter with .120 Inch 
wall thickness for 12-gauge shotguns and cen- 
terfire rifle cartridges. 

Magazine housings, if for a multishot 
firearm, can be formed separately and pinned or 
bolted to the receiver. They can also be folded 
from sheet metal and welded in place. While 
either method is acceptable, a stifte assembly 
will result if the welded-on housing is used. 

With the thinner tubing, barrel bushings 
should be turned to a push fit inside the receiver 



and welded in place. Neater welds will result if 
1/4-inch hdes are drilled equldlstantly around 
the drcumfetettce of the recelvet |ust behind the 
front edge, and the bushing welded In place 
through these holes. Each weld Is then dressed 
flush with the surface, leaving no evidence of 
such a wdd ever having been made. The barrel 
bushittg will require threading to accept a barrel 
retaining nub or sleeve. Thicker-walled receivers 
are threaded directly for the nut. 

Overall length Is dictated by the length of the 
bolt and the cartridge used. It must be long 
enough to allow the faont face of the bolt to move 
to the tear far enou^ to pick up cartridges from 
the magazine. This can range from as little as an 1 
1/2 inch for pistol cartridges to 3 1/2 inches for 
certain rifle aitd shotgun cartridges. 

An opeiUng foi the magazine must be cut in 
the appn^riate location on the lower side and 
an ejection port just above it. Also, slots are 
needed to clear the heunmez ejectob and discon- 
necb% if tme is used. In certain applications, the 
back end of the reaver is thread^ and an end 



cap threaded to match. Most designs will also 
require a block welded to the bottom side at the 
rear, which is drilled and tapped for a grip and 
lower receiver mounting bolt. Some of these 
require a similar block at the front for a crosspin 
or screw. A sight base is mounted on the top rear 
when used as a pistol Rifles and riot-type shot- 
guns will have a combination sl^t base and car- 
rying handle mounted. A single-shot trap gun 
will use an adjustable sighting rib. These are 
either welded or silver-soldered in place. 

Bolts are made using appiopiiate round stock 
turned to a size that will slide freely through the 
receiver tube. If used In an autoloading blow- 
back type, no locking lugs will be necessary 
since the bolt weight and pressure from the 
recoil sprtngfs) are depended on to keep the bolt 
closed until pressure has dlmlikished. 

Any manually operated action, even a ,22 
rimfire, will require some means to lock it shut. 
Probably the easiest way to accomplish this, at 
least the most uncomplicated way, is through 
use of a rotating bolt, or In some cases, bolthead. 
This is accomplished by machining a predeter- 
mined numbn of locking lugs around the cir- 
cumference of the boll, which mate with 
matching surfaces In the receiver or barrel exten- 
sion. The number of locking lugs used Is a mat- 
ter of choice. With low-powered cartridges only 
one small lug may be required. For over a centu- 
ry, two fairly Urge lugs have been used In cem- 
ventlonal bolt-action rifles. However, as has 
been mentioned elsewhere, less bolt lift will be 
required if more lugs are used. 

If a lum-bolt action is used in the designs 
presented here, the locking lugs will be 
machined to match cuts in a barrel extension, 
The cocking cam must be aligned with the slot 
in the receiver wall that the boll handle recipro- 
cates in. The extended guide poiticm of the cock- 
ing piece also rides In this slot. Due to the Urge 
diameter of the bolt body, the cocking cam slot 
can still be quite shallow, even with multiple 
lugs, which lessens the effort needed to open the 
bolt with the firing pin in its forward position. It 
is recommended that four lugs be use4 as it will 
require only half as much bolt rotation to unlodc 
the action as would a two-lug bolt 

A bolt handle can be joined to the bolt body 
by drilling a crosswise hole through the bolt 
body at the point where the bedt handle Is to be 



located. A stub Is turned on a bolt handle blank, 
leaving it .006 to .008 inch la^er than the diame- 
ter of the hole through the bolt. This blank is 
placed in a freezer ovemi^t, which will cause it 
to shrink slightly. Just before Installation, the 
bolt body is heat^, which, in turn, will expand 
it dightly. It isn’t necessary to heat it to a point 
where it changes color it will expand at a fairly 
low temperature. Then, before it has a chance to 
cool the stub of the handle Is started In the hole 
and, using a heavy hammer, driven entirely 
through the bolt body. When the assembly thus 
made cools and warms to room temperature, the 
heated part will shrink and the cold part will 
expand slightly, resulting in a joint almost as 
solid as If welded. The bolt handle is then 
machined and bent to the desired shape. A 
close-fitting aosspin can be installed to hold It 
in place If desired, but it Is not necessary. 

As used in an autoloading or slide-action 
design, a separate bolthead Is used that incorpo- 
rates the lodiing lugs. The lugs are rotated by an 
angled cam cut in the bolt body, which bears 
against a pin projecting from the bolt head, and 
cams It Into rotation through forward and rear- 
ward movement of the bolt body. This In turn is 
connected to a foiend (if a slide arilon) or a gas pis- 
ton sleeve (if an autoloader) by a wide action bar. 

When used in low-powered alngle-locklng- 
lug guits, the entire bolt can be made In one 
piece, wherein the entire unit will rotate to 
accompli^ locking and unlocking. 

It Is also possible to use square tubing in the 
fabrication receivers. My own ehoiguns were 
ori^nally built in such a manner. This was done 
because I couldn’t figure out a way to connect 
the bolt to the action bar in a round-receiver 
gun. These are harder to machine than the ones 
with round receivers. A plug must be made 
from square stock to be welded Inside the front 
end of the receiver. This requires a hole bored 
through the exact center and threaded, plus the 
feeding or approach cone and locking recesses 
madiined in one end. 

The bolt was also made horn square stock. A 
hole was bored through it for the firing pin and 
rotating bolthead. In several blowback versions 
it was required that a small firing pin hole be 
drilled in one end, then the material reversed 
and a larger hole for the firing pin body and 
spring drilled from the other end, These holes, 
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to be satisfactory, had to be concentric and meet 
exactly. In a sm^ shop, one is required to use a 
lathe equipped with a four-jaw ^uck for this, 
mounting tlw work and cent^ng it throu^ use 
of a dial indicator. This isn't actually too diffi- 
cult but it takes time. 

There are armchair machinists who will tell 
you that if you only loosen two adjacent jaws of 
the four-jaw chuck to reverse or replace the 
material, it will go back exactly centered simply 
by tightening these same two jaws. I must have 
read a different book, because 1 could never do 
this. Even when 1 used a torque wrench and 
tightened them exactly the same each time, the 
work was always off some and required center- 
ing again. Not long ago, by chance, one of these 
experts came into my shop and started telling 
me how easy it was to center square stock and 
repeat It as above. 1 tried to get him to show me, 
but when it didn't work for him eithei^ he went 
off mumbling that there was something wrong 
with my lathe chuck. 

One day It occurred to me that by using a 
takedown barrel that was held in place by a 
screw-on collar and removing the entire assem- 
bly — barrel, action bar, bolt and all— from the 
front of the receiver. I could use a round receiv- 
er after all. This didn't actually reduce the 
amount of machine work by much, but it virtu- 
ally eliminated the time required In centering it, 
as was required with the square stock. Since 
that time, my own receivers have been made 
from round stock. 

The lower receiver can be folded fiom sheet 
metal or machined from solid stock. If formed 
from sheet metal, both ends will require a filler 
block welded In place. The one at the back end 
can be thin since it simply closes the opening, 
but the one at the front must be long enough to 
contain a recess for the receiver mounting block 
to fit into. 

When formed to a size and shape that suits 
you. the upper edges must be machined flat and 
square and the Inside cut to the same radius as 
the receiver. This is best done by using a ball 
cutter of the same diameter as the upper receiv- 
er. A cap to fit against the rear of the receiver Is 
turned to size, with a hole drilled and tapped for 
the stock bolt, and welded in place at the rear (A 
the lower receiver. This can be located exactly by 
placing the cap between the upper and lower 



receivers. With both of these and the end cap 
located where you want them, clamp them 
together, holding the cap in place. It is now 
welded along both sides and across tite back. 

If a bolt slot is cut from the ejection port 
entirely through the rear end as will be required 
to allow Installation and removal of the trait in 
the bolt-action gun, the end cap should be left 
solid across the top to keep the bolt slot from 
spreading. When used with the others, where 
the rear end of the tubing remains solid, the 
upper half of the thin portion of the cap can be 
cut away. This will permit the rear end of the 
receiver to lift straight up, pivoting around the 
front mounting screw. 

At least one of the trigger mechanisms 
described in the trigger chapter can be adapted 
for use in the actions described here. In certain 
cases, a trigger guard is cut to shape and welded 
or silver sNdered to the lower side of the receiver. 

Double extractors should be installed in 
shotguns and guns firing other rimmed case 
calibers. Actually the term 'double' or 'dual' 
extractors is slightly misleading. The outside 
extractor does all the work; the Inside one holds 
the shell head In place against the bolt face and 
prevents it from slipping nut from under the 
extractor proper. 

An ejector must be located where it wlU con- 
tact the casehead, throwing the empty case out 
of the gun just as soon as the action is open far 
enough for the case to miss the breech end of the 
barrel. Ideally it will be located just below the 
Inboard extractor and project through the bolt 
face just inside the outer diameter. 

Those little spring-loaded ejectors that are 
pinned into the face of the bolt should be avoid- 
ed if possible. These project from the bolt face 
until forced back, compressing the spring when 
the bolt Is closed with a shell In the chamber. 
Therefore the casehead cannot slide up under 
the extractors as tt is being fed from the maga- 
zine. Instead it must be pushed Into the chamber 
ahead of the extractors because the protruding 
qectOT won't let it move up across the bolt face. 
Thus these extractors are required to jump over 
the case rim. They are also apt to malfunction 
when dirty. 

1 have seen these ejectors get foreign material 
under them, or rust, which prevents the bolt 
fiom closing on the cartridge. Once a friend of 
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mine went all the way to Alaska and couldn't 
use his gun because of this very thing. He 
brought it to me, teiling me the 'headspace 
grew.' When 1 showed him what the trouble 
was, he traded the gun for a rifle with a Mauser 
action and swore that he would never own 
another like it. 

Several of the trigger assemblies described 
will allow placement of a sliding safety Just for- 
ward of the trigger. As far as I am concerned 
(and many others confirm this), this is the ideal 
location fm the safety since It is equally accessi- 
ble to the trigger finger of either hand. 

When the rotating bolthead is used, a guide 
rail must be riveted or welded inside the receiv- 
er at the top to hold the bolthead in the open 
position as the bolt moves back and forth. 
Without this, resistance to the bolt feeding a 
shell from the magazine will try to force the 
bolthead Into the locked position. The bolthead 
must be held In the open position until the lugs 
actually start into the lug raceways. 

The single-shot falling-block action has 
appeal to a number of people, especially to 
admirers of the 'classic* ^le custom rifles. The 
biggest drawback to building these in a small 
shop is the amount of machine work involved. If 
produced In sufficient quantities, investment 
castings could be product which would reduce 
machining time considerably, If cast slightly 
oversize and finish ground, the appearance 
would not suffer. 

The first step, after acquiring a suitable 
length of rectangular material Is to mount it in 
the four-jaw chuck and, when centered, bore a 
hold for the barrel tenon. This should be bored 
with an undersize drill which will also form the 
cartridge feed trough directly behind the br e ec h - 
block opening. The hole is then enlarged to the 
root diameter of the thread to a depth slightly 
deeper than the length of the barrel tenon and 
threaded using a small inside threading tool. 
The threading should be finished and the face 
cut square before the material is removed from 
the lathe. 

The receiver blank is removed from the chud: 
and remounted with the surface that will ulti- 
mately be the bottom side facing outward. An 
opening for the breechblock is located and cen- 
tered. It is then drilled completely throu^ and 
bored to size. If a round breechblock (which is 



suitable kti low- to medium-pressure cartridges 
only) is to be used, a counterbore to accept a 
tubular breechblock guide is bored 1/8 inch deep. 

If a square breechblock, which will withstand 
high pressures, is used, the opening Is bored as 
above. It can be machined square, except for the 
rounded comets, with an end mill, The comers 
can be cut square by filing or broaching. By 
making a filler block to Just fit the opening and 
leaving a flange at the upper side to keep it in 
place, and slots cut along the corners for a 
broach to slide through, the Inside comers can 
be cut square by pushing or pulling the broach 
throu^ the opening. 

All excess material is then removed by sawing 
and/oc milling, and the receiver hxmed to shape. 
A slot Is cut through the upper tang for the saf^ 
levs and a wider recess fa the safety slide. 

The lower receiver is cut from a aeparate 
piece of flat stock and the breechblock opening 
made. If the round breechblock Is used, the 
opening is counieibored on the upper side for 
the tubular breechblock guide. Vfith the guide in 
place and used as a spacer and locating point, 
holes for the action screws can be drilled and 
tapped. For appearance sake, the rear action 
screw hole should not be drilled cmpletely 
through the upper tang. 

The breechblock is machined to a slip fit 
inside the receiver opening. Slots are cut for the 
lever and hammer clearance and the front side 
machined to mate against the breech end of the 
barrel The barrel can be fitted and chambered at 
this time. 

Small parts, including the lever, hammer, 
trigger^ safety, and ejector are laid out and cut 
from (Ut stociL They are then finished and fitted 
in place. A lengthwise slot must be cut in the 
bonom left side of the receiver to accept the ^ec- 
tot which Is pinned In place, A reli^ cut must 
also be made in the end of the barrel to accept 
the eJectOT blade. 

This action will require quite a bit of hand fit- 
ting to work properly. When fitted and assem- 
bled, the breechblock should open easily until 
the chamber is exposed. A harder pull down- 
ward on the lever releases the ejector, which 
throws the empty cartridge case out of the gua 
The lever is then pulled upward slightly, which 
cams the ejector back into the breech face and 
latches it Lowering the lever until it meets resis- 
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tance from the cocked haminei should align the 
groove in the top of the breechblock with the 
chamber operung, whereby drt^plng a cartridge 
In the feed groove and til^g t^ muzzle down- 
ward causes the cartridge to slide forward into 
the chamber. The lever U then puUed upward 
until it latches and the gun Is ready to fire. 

The barrelled action must be completely 
Inletted Into the stock before the firing pin hole 
la drilled. This is because the breechblock may 
not fit In exactly the same relationship as it does 
when out of the stock. The hole location is 
marked as described ealier in the book. 

A single-shot bolt-action trap gun U made by 
threading a 9 1/2 inch length ^ 1 1/2 inch out- 
side diameter tubing having a wall thickness of 
.120 inch, at the forward end to accept a barrel 
retaining nut. The bolt is made from 4140 or sim- 
ilar round stock. Four locking lugs are machined 
at the forward end, which male v/ith recesses in 
a barrel extension. The bolt handle is attadied as 
described earlier. A block is welded or silver sol- 
dered to the bottom of the receiver to house 
either the number five trigger or. In case a 



release trigger is desired, the number nine trig- 
ger described in Chapter IX A block is welded 
in place at the lower front to receive the lower 
receiver mounting cross bolt 

A lower receiver is machined from a solid 
block — the end cap welded in place at the top 
tear and a trigger guard on the bottom. 

TWO extractors are located 180 degrees apart 
at the bolt face, and an ejector is located so that it 
just pushes the front end of the case out of the 
ejection port when the bolt Is retracted. 

The adjustable rear sight platform is silver 
soldered In place atop the receiver. There are 
those who would have you believe that no rear 
sight or, as used here, reference point is desir- 
able or necessary. This miy be true for certain 
experts. But this requires the shooter's eye to 
serve as the rear sight. Unless his (or her) face is 
positioned exactly the same in relation to the 
stock for each shc^ the gun will throw the pat- 
tern in a slightly di^ienl place. Therefore 1 sug- 
gest that the rear sight be used on the gun. It can 
always be removed or depressed into its lowest 
position for the shooter who doesn't want it 
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A s long «s they remain available, rifle 
and pistol barrels should be pur- 
chased as either pretumed or cylin- 
drical blanks from one of the several 
manufacturers offering these products. A con- 
siderable amount of specialized equipment and 
tooling is required to bore, ream, and rifle a 
bore. This can cost an enormous amount of 
money that can be better spent elsewhere. It also 
requim extensive experience to produce consis- 
tently accurate barrels. And since the prototype 
rifle or plstc^ will have to be as accurate, or more 
so, than its contemporaries If we Intend to mar- 
ket it, we should go with the best available. If 
one of the pretumed contours can be adapted to 
the design used, quite a bit of machining time 
can be saved. If not, either a contoured blank of 
sufficient diameter to turn to the required con- 
tour and size or a cylindrical blank must be 
used, It should be noted that several of the larg- 
er manufacturers also buy their barrels from 
these companies. 

Shotgun barrels are a different story. Very few 



barrel makers offer shotgun blanks. Several 
years ago I obtained a number of these from a 
maker who swore that they were equal to or bet- 
ter than commercial quality. They did have a 
fairiy good interior flnlsh, which 1 enhanced by 
lapping. The outsides were also reasonably well 
done, ^though not even close to die dimensions 
^>eclfied. When I cut some of them off to reduce 
the length, 1 discovered that they were not con- 
centric one side would be diicker than the other. 
This was not necessarily unusual. Many com- 
nterdal shotguns have this same problem, which 
is usually only discovered If the barrel la cut off 
to shorten it But these barrels were also very 
soft. 1 was told they were made of '1037 carbon 
steel' 1 installed screw-in chokes and after a few 
hundred shots, bulges developed just behind the 
choke tubes. 1 complained ^rout this to the bar- 
id irukei^ but they said 1 had installed the choke 
tubes improperly and it was my own problem. 

1 started mal^g my own barrels from 4130 
seamless tubing and my 'problem' disap- 
peared. 1 never had another bulged barrel, 1 
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have never bought anything else from that 
barrel supplier either. 

It was learned several years ago, throu^ my 
own experiments and those of others, that a 
larger-than-standard shotgun bore not Mily has 
less recoil, but more velocity and tighter patterns 
than the barrels with the standard .729-.730 inch 
bore diameter In a 12-gauage gun. This is essen- 
tially the result of reduced friction and kss shot 
deformation. Barrels that have larger diameters 
than standard barrels are commonly referred to 
as 'overbored' or 'backbored,' depending on 
who does the referring. 

A standard-size tubing (4130) is available 
from steel companies nationwide in 1 1 /S-inch 
outside diameter, has a .188-mdi wall thidmess, 
and a bore diameter of .749 irtch. This is ideal for 
the 12-gauge barrels described here. This same 
tubing is available in a IXl-inch diameter a wall 



thickness of .1S8 inch, and a bore diameter of 
.624 liKh, which will work in a 20-gauage barrel. 

Aa used on the military and police or 
'assault* guns, a cylinder bm (no choke con- 
striction) is desirable. So we have no problem 
with choke. If used in trap, skeet, or sporting 
shotgun barrels, however, varying depees of 
choke are not otiy desirable but, in the case of 
the trap gun. mandatory. While It Is possible to 
toll or swage choke into the end of the barrel 
the simplest and most desirable solution is to 
Install sctew-in chokes. While most shotgun 
makers charge extra for guns so equipped, In 
our case it is the easiest way. 

Since we are u^g an oversize bore, we will 
be required to make oui own choke tubes. The 
standaid-^ze choke tubes used by most manufac- 
turers measure 13/16 inch (.6125 Inch) in outside 
diameter in 12-gauge and are threaded 32 threads 
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per inch. The 20-gauge tubes are 11/16 Inch 
(.6875 Inch) In dlametei; with 32 threads per Inch. 

I used these tubes for years in my own over- 
bored barrels without mishap. Then one day I 
picked up a catalog from a well-known gun- 
smith supply house and found that these self- 
proclaimed experts had ordained that you can- 
not Install sctew-ln chokes in a 12-gauge barrel 
with a bore diameter over .735 Inch or .624 inch 
In the 20 gauge. It goes on to say that exceeding 
these dimensions WILL CAUSE DAMAGED 
CHOKE TUBES and LIKELY CAUSE A BARREL 
BLOWOUT. It was probably because I hadn't 
read this before, but I had never had a problem 
with this. But then, I used a gun with damascus 
barrels for years before I read that they would 
blow up in your hands if fired. So apparently 
ignorance is bliss. 

1 find the above hard to believe, especially if 
the tubes are installed concentric to and in line 
with the bore. The standard choke tube of .812S- 
Inch diameter Is .0625 iiKh larger than our .750- 
Inch bore. It has a wall thickness of .03125 inch. 
These same people sell what they call 'thin 
wall' choke tubes measuring .775 Indt in diame- 
ter and threaded 44 threads per inch to be 
Installed in barrels with bore diameters of .729- 
.730 inch. Since these tubes only have a thick- 
ness of .023 inch, why aren’t they also 
dangerous? And who appointed these people to 
make the rules? 

1 have gone along with this, though, simply 
because anyone who has read their minimum 
requirements and damages a cht^ tube or bar- 
rel for whatever reason is going to swear that it 
was my doing because I violated the 'rules.' 
The tubes I use now are 53/64 inch (.8285 inch) 
in diameter and threaded 32 threads per Inch. 
These are not available commercially, so I am 
required to make them myself. It Is extra trouble, 
but I’ve decided not to take any chances. Now 
that an 'expert' has informed me that the old 
way was unsafe, they would probably start 
blowing up on me. I s^ shoot a damascus bar- 
rel on occasion, though, 

Before we leave the sub^ of overbored bar- 
rels and choke tubes, it should be mentioned 
that 12 -gauge barrels have been made with 
bores of .800 irtch or more. A conversion that has 
been popular for some time now features a bore 
diameter of .780 inch. In effect, what this 



amounts to Is a 10-gauge barrel shooting 12- 
gauge shells. These, apparently, don't have 
much recoil and pattern well, but several people 
who have owned them tell me that they have 
had trouble with wads not sealing, especially in 
cold weather. Another shooter who has oi\e of 
these guns recently told me that his gun shot 
low, and when he tried to bend the barrel (as 
shooters are prcme to do) to make it shoot high- 
er it coUaps^ because the barrel walls were so 
thin. So it may very well be that some of these 
oveibored barrels have been overbored a little 
too much. 

If the muzzle brake described herein is used 
in conjunction with one of the ,750-inch bored 
barreb tighter patterns than normal will be real- 
ized. The first time I patterned one of these muz- 
zle-braked guns, I had a choke tube with 
.030-inch constriction in the gun, In a standard 
gun barrel, I would have expected this combiiu- 
tion to pul 70 to 75 percent of the shot in a 30- 
IfKh dide at 40 yards. To my surprise, It put 100 
percent of the shot In a 24-iKh circle. I made up 
some mote choke tubes and discovered that 
.Ol^inch constricticm gave about the 70 percent 
that I expected in the fint place. 

Further experimentation with this and subse- 
quent guns led us to the conclusion that the gas 
bleed-off before the shot charge entered the 
choke caused the tighter patterns. This conclu- 
sion was reinforced by several paragraphs in 
Tom Swearengen's book. The Worli't Fighting 
Sholguru. On page 456, Sweaiengen states that a 
Winchester engineer decided that poor buckshot 
patterns were caused by dense propelling gas 
turbulence acting to unbalance shot wads as 
they emerged from the gun muzzle. This guy cut 
six equally spaced slots 4 inches long and .025 
inch wide behind the muzzle, His patterns also 
Ughterted significantly, just as mine did. 

To make a shotgun barrel from the taw tub- 
ing, a section is cut to length and the ends 
squared and counterbored slightly. It is then 
chucked in the lathe at about the midway point 
and the tailslock center placed in the protruding 
end. The shank is turned to size and threaded to 
saew into the extension, or the lecdver as the 
case may be. A straight cylinder some 2 inches 
long and turned just enough to assure concen- 
tricity is left just ahead of the threaded section, if 
a thi^ded forend retaining nut Is to be used as 







on Che Crap barrel ahown, a raised band is left at 
a point 10 1/2 inches forward from the br e ech 
end. This band is 1.065 inch In diameter and £2S 
inch long and threaded 24 threads per titch. The 
portion between the cylindrical breech section 
and this threaded band should be turned to a 
diameter of .950 inch, with the diameter Just 
ahead of the breech section gradually tapered 
for a distance of some 2 inches and bl^ed into 
the .950-inch diameter. 

The blank is then removed from the lathe, 
turned end for end, and again chucked ivith the 
unturned portion extertding from the chuck and 
the tail stock center suppling the end. If the 
muzzle brake is to be installed, two bands are 
left as shown in the drawing and the remainder 
turned to .900 inch both between the threaded 
bands and extending back to the fotend retainer 
nutbaitd. 

If the assault-type barrel is used, it is made in 
the same way, except that no threaded bands are 
required. You should also make sure that the 
baml exceeds the legal minimum length of 18 
inches enough so that no one will question its 
legtilly. There are people who don't know 
where to begin when it comes to measuring 
shotgun barrels. Once, several years ago, a bum- 
bUng Oklahoma town marshall tried to confis- 
cate one of my box-magazine autoloading guns 
because, he said, the barrel was loo short. He 
was trying to measure It from the receiver for- 
ward. While I was trying to tell him that the bar- 
rel extended another five eighths of an inch into 
the receiver, he insisted that it started at the 
front edge of the receiver and was illegal. This 
happened at a small town gun show. Luckily, a 
state trooper who knew something ^out guns 
came along and set him straight. But it could 
happen again. And to you. 

A standard finish reamer can be used to cut 
the chamber if a pilot bushing that will just enter 
the bore is fitted to it If a reamer with a remov- 
able pilot bushing is used, you simply make up 
a larger bushing. If you have a reamer with a 
solid pilot, you must turn the pilot down 
enough to make and fit a bushing to it. A car- 
bide lathe tool is used to turn it to £2S inch, and 
the bushing is bored to just fit over it and turned 
on the outside to just slip into the bore. 

'The muzzle end of the barrel Is secured in the 
lathe chuck and the tall stock center inserted in 



the breech end. The steady rest is mounted on 
the lathe bed and set up just behind the thread- 
ed breech end. If no steady rest is available, the 
cylindrical breech portion can be caught In the 
chuck with the muzzle end extending through 
the headstock. While not actually as important 
as with a rifle barrel, it is Imperative that the 
bore is c enter ed with as little run out as possible. 

Now, with the lathe set up to turn at its low- 
est speed, the chamber reamer pilot is started in 
the bote. A tap wrench is secured on the drive 
end of the reamer with the tailstock center con- 
tacting the center hole in the drive end. The 
pilot and flutes are given a good shot of cutting 
oil, the lathe turned on, and the reamer fed into 
the bore by pressure from the tailstock. The tall- 
stock is fed with one hand while the other holds 
the Up wrench handle to prevent it from tun- 
ing. Since only a small amount of metal Is 
removed in cutting the chamber, the finish 
reamer can be used for the entire operation. 
However, it should be withdrawn frequently 
and the accumulated chips removed and given 
a liberal coat of cutting oil. 

The rim cut depth, which actually determines 
headspace, is arrived at by inserting the bolt In 
its locked position in the barrel extension (or 
receiver body as the case may be) and measur- 
ing from die outside edge of the barrel extension 
to the bolt face. This measurement will be the 
same as the distance between the barrel shoul- 
der (which mates against the barrel extension) 
and the head of a chambered shell or headspace 
gauge, You should probably subtract .005 to .010 
Inch from this measurement simply to make 
sure that a thick-rimmed shell will chamber. A 
slight amount of excessive heacbpace is not as 
critical in a shotgun as many people think. It is 
far more important that the boll dose and lock 
on any and all types and makes of factory-load- 
ed shells. Note that 1 said factory shells. Fully 
half of these self-styled ballistic geniuses who 
try to reload ammunition have no idea what 
they ate doing and don't completely resize 
shells to factoiy specifications. Iherefore, their 
shells won't chamber in any other gun except 
the one they were fired in, If that. Chambers 
must be cut to accommodate factory ammuni- 
tion only and the reload sized to fit. 

With the chamber cut to finished dimensions, 
the barrel is removed from the lathe and 
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reversed, whereby the muzzle end is cente r ed in 
the steady rest or chuck. It Is most important 
here that the bore Is centered without runout 

Here again, since we have an oversize bore, 
ito standard tooling b available unless you want 
to go ahead and install standard-size choke 
tubes. Even then you will have to make up at 
least one pilot bushing that just fits the bore and 
use it on both the reamer and tap. 

If several barrels are to be machined to accept 
the choke tubes, it would be a good idea to 
either make or have made a suitable reamer and 
tap with pilots at least 2 inches long to do this 
work. There are custom tap and reamer makers 
who will do this work, but th^ will diaige an 
aim and a leg for it 



If only a few barrels are to be made, and pro- 
vided the bore runs concentric In the lathe, the 
machining can be done In the lathe using a bor- 
ing bar and a small Inside threading tool to 
accommodate the choke lubes shown in the 
drawing. The inside of the barrel is bored to a 
diameter of .795 irtch and a depth of 2.0 inches at 
the muzzle end, The first 1,200 inch is then 
enlarged to .830 Inch. These cuts can be made to 
the exact depth by mounfing a dial Indicator on 
the lathe bed and setting it to where the carriage 
contacts It at a pre d e ter mined number which is 
the finished depth. The boring tool should be 
ground at an an^ that will form a raised lip at 
the bottom of the cut. The skirt of the choke 
tube, when bottomed, then fits Inside this Up, 




and there is no gap between the two to leak gas 
or for the shot cha^ to jump. 

The smaller diameter^ portion (the .795 Inch 
part) Is threaded 32 threads per inch to a depth of 
2.000 inch from the muzzle. Again, this depth can 
be cut exactly through use of the dial indicatn. 

Since no standard choke tubes will fit, we 
will have to make the choke tubes too. While 
this entails a little bit of extra work, it is worth- 
while since we wind up with choke tubes that fit 
exactly with any choke diameter desired. This is 
not always possible with commercial chokes. 

Seamless tubing is usually available only in 
20-foot lengths. If you expect to make up 
enough choke tubes to make it economical to 
puichase a full section of this, it comes in a stan- 
dard size of 7/B inch (.875 inch) outside diame- 
ter, with a wall thickness of .063 inch, leaving an 
inside bore diameter of .709 inch. This is ideal 
for our purpose since it only requires turning the 
outside down .047 Inch to a diameter of .828 
Inch. If you only intend to make a few, tt is more 
economical to obtain a short length of 4130 or 
4140 round stock and drill a pilot hole that Is 
enlarged with the boring tool. The only advan- 
tage offered by using stainless is that it won’t 
rust In place quite as fast 

A section of the tubing 12 1/4-lndi long (this 
will make six choke tubes) Is chucked In the 
lathe, with enough material extending from the 
chuck to aUow one choke tube to be machined 
full length. The outside diameter is turned to 
.828 Inch. Use a slightly round itose tool for this 
and a slow feed to get the flnest finish possible. 
The outride end Is turned to .790 inch fcv a short 
distance of .150 Inch. The next .800 inch is 
threaded with 32 threads per inch pitch. As the 
hnlsh thread depth is almost reached, the barrel 
should be tried on it. Support the chamber end 
of the barrel with the tall stock center to keep it 
in line and try to screw the barrel on the choke 
tube. Keep taking shallow cuts on the choke 
tube thread until it will just screw on by hand 
and stop, Of course it would have been easier to 
try the finished choke tube to the barrel thread 
while we were cutting it, but we didn't have a 
choke tube to try. 

The inside diameter is bored to size using a 
boring tool with a long, straight cutting edge. If 
fed very slowly and using cutting oil, a smooth 
surface is obtained that, with a bit of polishing. 



will be at least the equal of commercial chokes. 
The rear etd, or what might be properly called 
the 'approach ccme' portion the choke tube, 
can be cut rither by setting the compound at one 
degree and feeding the boring tool with it, or 
through use of a standard long forcing cone 
reamer normally used to lengthen the tapered 
area just ahead of the chamber. If one of the little 
hi^-^wed hand grinders such as a Dremel tool 
is available together with the adapter to mount 
it on the lathe tool post, an extremely smooth 
finish to the iiuide of the choke tube can be 
obtained by using 3/8- or 1/2-inch felt bobs 
coated with 400 grit buffing compound as a fln- 
ishing operation. 

The finished choke tube is cut to length at the 
muzzle end, and two or four slots are cut 
equidistantly around the circumference to 
enable ti^iening or removal of the choke tube. 
A 3/32-iitch end mill can be used for this. 

The riot gun barrel is made In the same man- 
ner except for being shorter, Usually these are 
used vrithout chc^ tubes or any choke constric- 
tion, resulting simply in a cylinder bore. The 
muzzle brake can be used or not, as desired. 
These same methods can be used to make up 
any other shotgun barrels desired by varying the 
outside dimensions to suit and chan^ng the 
barrel thread to mate with whatever action It is 
used with. 

Rifle barrels are turned and fitted using much 
the same methods. As previously mentioned, 
you should obtain a barrel blank with all the 
excess metal possible already removed. If you 
are required to turn a full-length taper, the easi- 
est way is to set the tail stock over enough to cut 
the desired taper. It must be turned between 
centers. The steady test is adjusted to support 
the barrel and positioned about halfway 
between each end. Then, with a slightly round 
nosed cutting tool fed with a fairly fast feed, the 
portion between the tail stock and the steady 
rest is turned to rize. The steady rest is loosened 
and moved toward the chuck and remounted 
and the exposed portion turned to size. The 
steady rest is then removed and remounted 
between the lathe carriage and the tall stock. 
This allows access for the cutting tool to turn the 
remainder to size. Barrels turned in riiis fashion 
will probably require draw filing after turning to 
remove tool marks, high and low places along 
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the barrel that »how-up as 'ripples,' or wavy 
surfaces when sighting along the length of the 
barrel after polishing and bluing. 

Chambering and threading is accomplished 
in the same maimer used for the shotgun barrel 
except that it is Imperative that the bore runs 
absolutely concentric and true. The steady rest 
should be used to support the breech end and a 
short section at the muzzle caught in the chuck. 

The chamber should be cut by first using a 
roughing reamer, which removes the bulk of the 
excess metal, followed by the finish reamer, 
which removes only a small amount. Many 



gunsmiths, in an attempt to save money, buy 
only a finish reamer and use it to cut the entire 
chamber. This is poor economy sittce a reamer 
used in this fashion will weu and become dull 
rapidly. If ottly the finish reamer is available, at 
least part of the excess metal should be 
removed with drills that are slightly smaller 
than the finished chamber diameter, followed 
by the finish reamer as described. Chambers 
can be polished using 400 to 600 grit wet or dry 
sandpaper, followed by crocus cloth wrapped 
around a small dowel and held against the 
chamber wall as the barrel revolves. 








Recoil 




Tlut at least one ot the factois governing per- 
ceived recoil rests in the human mind can be 
illustrated by a couple ot Incidents that hap- 
pened several years ago. 

A few years bads, 1 had a trap range in con- 
lunction with my gun shop. We usually held a 
registered shoot about once a month and shot 
practice rounds and for fun on other weekends. 

On «ie particular weekend, a lady who shot 
vrith us regularly came to me and told me she 
thought the recoU reducer In the buttstock of her 
Ljutk Mono gun had shifted or turned since the 
gun seemed to be kicking her more than usual 
She asked if 1 would look and see if that was 
what was wnmg 

I took it into the shop and removed the lecoli 
pad. There was no recoil reducer in the stock. 
Not even a hole for one. 

As an experiment, I put the recoil pad back 
on her gun and took it back to her. I told her 
that it was, indeed, turned wrong. She pro- 
ceeded to shoot the gun the rest of the after- 
noon and insisted that it didn't kick nearly as 



R ecoil can be described as an opposing 
reaction caused by the pressur- 
crequired to push a bullet or shot 
charge up the bore. 

When a cartridge or shell is Bred, expanding 
gasses from the ignited powder charge push the 
pnt*ctUe up the bore with snnetimes as much as 
60,000 pounds pet square inch of pressure 
behind it. This pressure expands in all directions, 
but since it is contained by the chamber waDs, it 
pushes forward against fte base of the projectile. 
At the same time, it is trying to push the gun to 
the tear with the same amount ^ pressure, plus 
an additional amount caused by friction and 
resistance between the projectile and the bote. 

Since the projectile usually weighs less that 2 
ounces in the case of the shotgun and usually 
less than 500 grains in rifles and pistols, and the 
gun weighs several pounds, the gun mov^ to 
the rear far more slowly than the projectile 
moves up the bore. Therefore, a heavy gun will 
have less apparent recoil than a lighter one of 
similar design and caliber. 








much u It did before. When »he had finished 
shooting for the day, t look her and the gun 
into my shop and again removed the recoil 
pad. When I showed her that the gun had 
never even been bored to accommodate a 
recoil reducer, she became quite angry, insist- 
ing that she had paid the people who sold her 
the gun an exorbitant price to install one. I 
Installed one for her. And while 1 personally 
couldn't tell any difference either before or 
after the installation, she insisted that it cut the 
recoil of the gun in half. 



During this same time period 1 had a M870 
Remington slide-action trap gun for which I had 
installed a gas-operated recoil reducer of my 
own design in the magazine tube. I asked a 
squad of footers to dioot their five rounds each 
on one station with this gun. All five agreed that 
the gun had considerably less recoil than a simi- 
lar gun without the device. 

I tcxA the gun back into the ^op, and a short 
lime late^ brought it back out to the same five 
shooters. I told them that this gun had a heavier 
wei^t in the recoil device and a larger gas port 
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and asked them to shoot this one and give me erect, and the straight line design causes recoil to 

their thoughts on which ont kicked the most be directed straight back into the shouldeT 

To my surprise, three of the shooters said this instead of upward into the cheek. There is also 

one kicked lesa, one said more, and the other little or no muzzle jump or rise with a design of 

one Just grinned. Inever did tell them it was the this type. This will also tend to convince the 

same gun. Cooler that the gun has less recoil than the con- 

So as you can see. It is pos^le to convince vendonal design, 
many shooters that a gun has less recoil than K Various spring-loaded or hydraulically 
actually has without really doing anything to dampened telescoping buttstoclu have been 

reduce it. There are, however, several ways to tried. Probably the best of these was one called a 
actually reduce recoil considerably. HydracoU sto^ It had a hydraulic cylinder to 

Probably the easiest way Is to simply install absorb recoil and was quite effective. Winchester 

one or two of the so called 'recoil reducers' in sold Model I2s so equipped. For some reasott. 

the buttstock. The main reason that these may probably because most were made of plastic, 

seem to reduce recoil Is due to the added they didn't scU well and more or less faded 

weight, which a handful of rocks would do just away. Just in the last few years these stocks have 

as well. However, as illustrated previously, the been 'rediscovered,* and while most are effec- 

knowledge that they are there will convince tive, they are also ugly. Most have a strut or 

many shooters that the gun actually kicks less. cylinder or two protruding horn the butt end of 

A straight line stock with a high sighting the stock with a recoil pad mounted on the end, 

plane on the order of the MI6 military rifle will leaving a gap at least an inch wide between the 

reduce perceived recoil somewhat Actually ttte end of the stock and the recoil pad. This may be 
gun will still generate approximately the same effective, but it looks terrible, which is probably 
amount of recoil as a conventiotutl fiteann of the the teasMi most shooters don't use them, 
same weight and caliber. The high sight line Some time ago I designed one to use on my 

allows the shooter to shoot with his/her head trap gun. This one has the spring-loaded cylin- 
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T he most effective means of recoil reduc- 
tion is the muzzle brake. Properly 
designed and Installed, these can actu- 
ally eliminate as much as 80 percent of felt 
recoil. The drawbacks inherent with the use of 
these are, in most cases, an increase in the noise 
level. A really effective brake will Increase the 
noise level somewhat, regardless of what some 
people may tel! you about 'quiet' muzzle 
brakes. They also add some to the girth and 
sometimes length at the muzzle. 

A really effective brake will be some 2 Inches 
long when Installed on a rifle barrel, around 6 
Inches long on a shotgun, and anywhere from I 
to 2 Inches on a pistol. The diameter should be 
the largest possible without interfering with the 
sight picture. For maximum effectiveness, the 
shotgun brake should be at least 1 1/2 inch in 
diameter. This makes a high sight line almost 
mandatory. Diameter of the rifle brake can be 
from .600 inch for calibers .30 or smaller if 
Installed on conventional stocked rifles to as 
much as an inch If used on a high si^t line gun. 



Here again, efficiency will Improve as the diam- 
eter is increased. Pistol brakes can, in many 
instances, be machined directly into the barrel 
without any iiurease in length or diameter. 

The inside diameter is bored and threaded 
at the rear end to screw onto the correspond- 
ingly threaded muzzle end of the barrel. The 
remaining body is bored leaving a wall thick- 
ness of .050 to .060 liKh. the wall at the for- 
ward end some .100 to .125 inch thick, and an 
exit hole .004 to .008 inch larger than the bul- 
let diameter. 

Gas exit holes are indexed and drilled per- 
pendicular to the bore and should conform to a 
regular pattern, mostly for the sake of appear- 
ance. These can be round holes of .187 inch 
diametez spaced JOO inch apart, and laid out in 
six or eight rows of four holes each spaced 
equidisUntly around the diameter. 

The sho^n brake will require alx or eight 
tows of .125 iitch holes spaced 200 inch apart in 
rows approximately 4 inches long. The inside of 
the barrel must be polished after drilling to 
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remove any bum or cratering incuired during 
drilling. Needless to say, these holes are located 
behind the choke. 

The muzzle end ot the barrel must be thread- 
ed, 24 threads per inch, and a raised ctdlar must 
be located 6 inches to the rear of the muzzle. If 
the barrel Is turned from an oversize blank, a 
length five eighths of an inch Icmg and enough 
oversize to thread should be left just behind the 
muzzle and another of similar dimensions 6 
Inches behind the muzzle. If using a barrel that 
is already too small for this, it will be necessary 



to make collars, bored to a slip fit over the ba^ 
rel, and silver solder them In place. 

The muzzle brake body Is made of alu- 
minum, in this installation, to save weight. If 
possible, it should be 1 3/4 inch in diameta 
at the muzzle end and bored to a .lOO-inch 
wall thickness, 

If the tapered version is used, which loola 
better than the straight cylinder, the rear end 
riiould be bored to size and threaded first It is 
then screwed onto a short dummy barrei secbon 
that has been correspondingly threaded. The 
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dummy barrel, or aibot can then be chucked in 
the lathe and the taper cut using the compound 
slide set at the proper angle. If using a small 
lathe with less than sufficient travel on the com- 
pound, you will have to cut the taper in two 
setups, cutting to the limit of the compound 
tiiv^ then moving the carriage enough to cut 
the rest. 

A plug, or cap, is turned to fit into the front 
end and threaded to screw onto the baireL 

Gas ports should be a series erf 3/S-inch slots, 
1 inch long, spaced equidlstantly around the 
diameter and )ust to the rear of the muzzle cap. 



A stni^t cylinder brake is made in the same 
manner, except that no taper is cut either inside 
or out and an end plug similar to the muzzle 
cap must be used at the back end also. 

A sleeve, at jam nut is bored and threaded to 
saew onto the collar at the rear end of the brake. 
A couple of .187-inch holes are drilled throu^ 
the sides to allow tightening with a spanner 
wrench. In use, this collar is threaded on to the 
barrel first followed by the brake body, then the 
end cap. With die front sight or rib post in its 
defied position, the collar is drawn up against 
the rear end of the brake, locking it in place, It is 
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poMlblc to make lateral adJustmenU for windage blasted flist to give a slightly rough finish for 

by rotating the brake body before tightening. the paint to adhere to. A thin coat of flat black 

The front sight or rib post should be hiMcat- enamel is sprayed on and allowed to dry, fol- 

ed and fastened in place on the brake body. lowed by a second coat. When thoroughly it 

While It Is possible to weld it in place, 1 recom- is then placed in an oven and baked at 350 to ^ 
mend that It be held In place using savws unless degrees for a couple of hours. This results In a 

you axe a bona fide expert at welding alu* fairly durable fini^ and. If properly done, will 

minum. Welding thin aluminum parts is a tricl^ look almost as good as a commedal finish, 
business, and you can easily wind up with The laiger-than-bore-diameler expansion 
ruined parts if this is attempted. chamber, with a wall at the from end for the 

Another drawback to using aluminum is the gasses to push against is the key element to sn 

fact that it can't be blued by conventional meth- efficient muzzle brake. When a comparison it 
ods. It will require anodizing which is an expen- made, the ones having a hole through the body 

slve process to set up foe Unless you can find a just subtly larger than bore diameter and lo^ 

commerda] metal finisher offering ff\ls process, ward-sloping g** ports are sadly lacldng. 
the oidy other choice is to palm IL When installing the rifle brake, the barrel 

In the event you are compelled to do this, the should be threaded between centers and the 

metal surfaces should be bead blasted or sand threads cut with as little slack as possible. It is 
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essential that the bullet exit hole be concentric 
with the bore. Otherwise accuracy will sutfer. 

Be warned that Inexperienced federal agents 
may very well tty to seize shotguns equipped with 



dte muzzk brakes described here. On more than 
one occasion in the past, they have mistaken them 
for silencen. There is no reason to bdleve that they 
arc any amarter now than they were then. 
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T rigger assemblies, as described here, 
will include the trigger, hammei; sear, 
disconnector trigger bar and whatever 
springs are required. It is recommended that 
these parts be housed in a separate housing con- 
tained inside the frame, or receiver, that can be 
removed and Installed as a unit. This not only 
eliminates unsightly exposed piru, it also blocks 
each end of the pins and holds them in place. 

I have included sketches of 12 diffmnt trig- 
ger assemblies. One of these should fit any 
design requirements called for There are at least 
20 more that could be Included, but it would 
require a separate book to describe them all 
As you design your mechanism, keep in 
mind Aat spring and pin locations can have an 
effect on the finished product. If the trigger 
spring is placed 1/2 inch frcxn the pivot pin, for 
example, it will have slightly less pressure but 
will ^ far easier to compress than if the spriitg 
is only 1/4 inch from the pin. If the portiMi of 
the trigger that actuates, or bears against, the 
sear or hammer is 1/2 inch above the pivot pin. 



it will take twice as much effori to pull than if it 
is 1/4 inch away. However, the trigger will 
require twice as much movement to Are the gun. 
When a trigger bar Is used to push or pull the 
sear out of engagement, the pivot pin that 
locales the trigger bar should have as much dis- 
tance between it and the trigger pivot pin as 
possible. This reduces trigger travel in direct 
piopcatlon to the distance between the two pins. 

In designs incoiporaUrtg a safety. If it really Is 
a safety, it will lo^ the sear securely into the 
hammer notch. Do not try to get by with a safety 
that only blocks the trigger. These give a false 
sense of security since the sear can be jarred or 
vibrated out of contact with the hammei; espe- 
cially if dn^ped. Don't take chances with this. 

Sketch number one shows what is likely the 
simplest trigger mechanism known since the 
mattock. There are cmly two moving parts. The 
trigger nose engages In a notch in the hammei; 
holding it in the cocked position until the trigger 
is pulled. Since there is no disconnector the ham- 
mer is free to move forward any time the trigger 




is depressed. This BSsembly l» usefuJ primarily in making this assembly adaptable for use In redp- 
single shots and single-action revolvers. locaUi^ bolt actions. The sear engages a slot in 

Number two is similar to number one except die top of the hammet holding it in the cocked 
that a sear bar is added, While this is done pri- position. Rearward movement of die trigger bar 
marily so that the trigger can be positioned fur- pushes the sear out of engagement. Movement to 

ther to the rear in relation to the hamma; it Is the rear of the bolt tides the disconnector down- 

also possible to obtain an easier trigger pull ward, camming the trigger bar out of engage- 

slnce the camming lever portion of the trigger menl with the sear. The disconnector should bt 

will have more leverage. If the hammer notch close to the tear edge of the bolt, prevailing dis- 
and the sear nose are smooth and square, a fairly charge until the bolt is fully locked, 

good trigger pull can be obtained. Since no dis- Number four is similar to number three, 

connector is provided here either, this mie is also except the trigger is located behind the hammer 
better suited to single shots. It can be located whatever distance behind that 

Number three is useful when the trigger must is required simply by extending the length of the 

be positioned a distance In front of the hammer trigger bar and disconnector, A separate dlscon- 

A trigger bar and disconnector are added here, nector is used. If made on the trigger bar, as in 
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number three, the forward movement required 
to push the sear out of engagement would also 
move the disconnector into the rear edge of the 
bolt, camming the trigger bar out of engage- 
ment. Since a considerable distance exists 
between the trlg^ bar pin and the trigger pivot 
pin, veiy little trigger movement is required to 
fire the gun. A sliding safety is used here which, 
when pudted to the rea^ locks the sear Into the 
face of the hammer. The tmly way anyone could 
make this one fire with the safety engaged 
would be to exert enou^ pressure on it to br^ 
it. The safety is disengaged by pushing it for- 
ward with the tri^er finger. 

Number five Is used In striker-fired guns 
such as bolt actions. It works in much the same 
way as a M70 Winchester trigger except the sear 
is reversed since it Is necessary to move the trig- 
ger forward in relation to the rear end of the 
bolt. I have used this trigger design In my bolt- 
action trap guns. With the sear stoned smooth 
and square and the trigger notch to match, a safe 
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2-pound trigger with very tittle movemeitt can 
be obtained. There are people who think such a 
trigger is not necessary on a shotgun, but any- 
one who ever tried one liked It. The screw 
behind the trigger pivot pin serves as a guide for 
the trigger spring and eliminates overtravel. 
This is an exc^ent bolt-action trigger. 

Number six works in the same way, except 
that the sear Is turned around, resembling the 
M70 trigger closefy. This derign permits the trig- 
ger to be moved further to the rear than number 
five. If these are used in a trap gun or single-shot 
target rifle, a safety is of little concern. If used in 
a magazine gun or a hunting type, a safety 
should be Incorporated. It can be installed 
directly in front of the trigger, whereby pushing 
It to the rear locks the trigger to the sear. It is 
pushed forward to disengage. The same safety 
design will work on numbw five equally weU. 

Number seven is another for use in striker- 
fired guns. In this case the sear drops straight 
down when the trigger pulls the drawbar-type 
sear from under It This trigger is espedally use- 
ful when you need a trigger positioned still fur- 
ther to the tear. It is slightly harder to 
manufacture than numbers five and six but it is 



very positive and can be set up to give a very 
li^t pull with little trigger movement. This one 
will require a lever or crossbolt safety just 
behind die trigger, which will prevent any rear- 
ward movonent when engaged. 

Number eight Is a very simple trigger for use 
In striker-fired guns. It can be set up with a light 
pull and probably the least amount of move- 
ment as any described. This one, too, can have 
the sliding safety just ahead of the trigger. 

Number nitte is a release trigger for a strlke^ 
fired gun. There are any number of trap shooters 
who believe they simply must have a release 
trigger. To those not familiar with the term, a 
release trigger U exactly as it Is named— the 
shooter pulls the trigger to the rear and holds it 
until the instant of firing, at which time he aim- 
ply relaxes the rearward pressure, releasing it, 
and the gun fires. Many shooters use these 
believing that they prevent flinching. Others 
think they are faster than a puU trigger. This 
ituy OT may not be true, Bui if the shooter thinks 
it ifc and it Mps him, why not? 

Such a trigger has little value for use In hunt- 
ing weapons ^ could be dangerous. But in the 
trap gun, where the shooter hu all the time he 
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needs to position the gun and set his trigger it 
can be quite usehil. it also has merit when used 
In certain target or sniper rifles. Again, the 
shooter must have ample dme to set the trigger 
before firing. Frankly, I have never known of 
anyone else making a release trigger for a stiik- 



er-flred gun. but this It only because striket'fired 
trap guns are virtually nonexistent 

A few years ago I made up several sniper 
rifles, both in me^um and longer range, These 
were bolt-action guns, and I had used the num- 
ber ^ trigger in the design. I had been planning 
10 build a bolt-aciion trap gun so I designed a 
release trigger for It and went ahead and put one 
In one of the rifles. I asked the people who were 
getting the guns to by It and tell me how they 
liked it. I didn't hear anything for several weeks. 
But then, one day they brou^t back all the guns 
that 1 had delive^ and wanted a similar bigger 
Installed in each one. 

These triggers set with somewhere around a 
5-pound pull and require very little pressure to 
hold. Simply relaxing the trigger finger causes 
the gun to fire, and the shooter already has any 
fUtKhing that he mi^l be guilty of over when 
he pulls the trigger. I would Imagine these 
would be popular on target rifles If publicized. 

Numbn ten is also a release bigger for the 
striker-fired gun. This one has a sll^g draw- 
bar to serve as a secondary sear and activate 
the primary sear. It should be used when it Is 
necessary to move the bigger further forward 
or to the rear, since the trigger proper can be 
moved along the lower face of the drawbar, 
Either of these triggers can be converted to pull 
triggers by turning in the screw located on the 
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bottom of the sear bar. This will cause the sear 
to be pushed out of engagement before the sec* 
ondary sear engages, causing the firing pin to 
go forward when the trigger is pulled. Backing 
off this screw a couple of turns will allow the 
sear bar to be pulled under the sear block 
before the primary sear releases. This blocks 
the sear block and keeps it from falling when 
the trigger is pulled further to the rear, releas- 
ing the primary sear. When the trigger is 
allowed to move forward, the sear bar also 
moves forward and out from under the sear 
block, allowing it to fall and the firing pin to 
move forward, Rring the gun. 

Number eleven is a release trigger for ham- 
mer-fired guns. These are the type usually found 
In break-open single and over/under trap guns. 
1 have also used them in my own hammer-fired 
guns. These are easier to make than numbers 
nine and ten, This is primarily a trigger of the 
number two design with a pin plac^ through 
the side of the hammer with one end protruding 
from the right side. A secondary sear is made 
from 1/8-lni^ flat stock with a tab fcdded over at 



the tail end to contact the upper side of the trig- 
ger at the rear end. An adjustment screw is 
installed in the cam portion of the trigger to bear 
against this tab. In use, the adjustment screw is 
turned in to a point that it cams the hook end of 
the primary sear over the hammer pin Just 
before the primary sear releues the hammer. As 
the hammer Is released, it moves forward slight- 
ly until arrested by the hook over the pin. When 
pressure on the trigger is relaxed, the hook no 
longer bears on the pin, thereby permitting the 
hammer to move forward. Backing the screw 
out a couple of turns will disengage the sec- 
ondary seai; allowing the assembly to operate as 
a standard puli trigger. 

When the trigger begins to 'pull through' or 
fire when the trigger is pulled, the adjustment 
screw is turned in slightly, which moves the sec- 
ondary sear forward, restoring its release trig- 
ger function. 

In use, the release trigger must be depend- 
able. It must not fire prematurely or when the 
trigger Is pulled. A good test for proper adjust- 
ment can be made by placing one thumb against 
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the back of the trigger and exerting forward 
pressure while pulling the trigger slowly to the 
rear with the other hand. If it U ever going to 
pull through, it vrill do it under these conditions, 
if it should pull through, turn the adjustment 
screw in sli^tly and try it again. Refwat until 
the condition is corrected. 

Trigger number twelve is for use in a single- 
shot falling-block action. I have used this trigger 
in several guns of my own design. It is very sim- 
ple, consisting of only two moving parts: the 
hammer and the trigger. The main drawback to 
this design Is the use of a transfer bar to transmit 
the Impact of the hammer blow to the Rring pin. 
This is not unique to this design, however, since 
most such actions use a simllv system of some 
sort, This one uses less parts. 

When the operating lever Is depressed, it 
draws the breechblock down with it. The raar 
edge of the breechblock contacts the front face of 
the hammer, forcing it downward against the 
spring until the hammer notch rotates far 
enough downward to permit the trigger to 
engage the hammer notch and hold It In the 
cocked position. As the action is closed, the 
breechblock moves upward. When the trigger is 
pulled, the hammer moves to the lop, striking 
the lower tear leg of the transfer bar, which 
drives the vertical leg into the Riing pin. moving 
it forward into the primer. The hammer Is 
slopped by the rear end of the breechblock, 
while the inertia firing pin continues to travel 
another .040 inch forward and rebounds the 



same distance. This Is to prevent the firing pin 
from hanging up in the p^er or cartridge rim, 
which could break it or at least prevent the 
action from opening freely. 

A sliding safety is located on the upper tang, 
with a leg that contacts the rear of the trigger 
preventing movement. 

The hanuners, triggers, sears, etc., can be made 
from 1/4-, 5/16-, and 3/&-inch flat stock. This must 
be quality material that will stand a lot of shock 
and contain enough carbon to heat treat. The 
annealed flat s^ing stock is also suitable for this. 

If possible, the thin sheet metal parts such as 
the trigger bars, disconnectors, and secondary 
sears should be made from this same material. 
There Is a good chance that you won't be able to 
find any. You can either cut the thicker material 
down to the appropriate thickness with the 
milling machine, or you can make them from 12- 
gauge sheet metal and case harden them. 

The trigger housings, when used, can be bent 
to shape from 16-gauge sheet metal. In several of 
these desl^s, mousetrap-type springs such is 
M16 hammer springs are used for the same pur- 
pose. This eliminates the need for a coil-type 
hammer spring, which also requires a strut, or 
guide, and sometimes a mounting bracket. It 
also saves space. 

Parts made from 4140 should be heated to 
1500 to 1600 degrees Fahrenheit, quenched in 
oil, and drawn at 800 degrees. Flat spring stock 
parts are quenched at 1450 to 1550 degrees and 
drawn at 600 degrees. 
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T he primaiy key to flawless cyer aU on of a 
multUhot Qiearm lies In the use of a dui- 
dy, properiy designed magazine. A mag- 
azine should retain its shape, have Ups that won't 
spring or beid, and feed the top cartridge in the 
same plane regardless of whether the magazine is 
fully loaded, h^ full, or down to the last round. 

Since a close fit between the magazine and 
magazine housing (or well, or whatever it is 
called on your particular gun) Is an absolute 
requlmnenl to assure flawless feeding, the mag- 
azine should be built or otherwise acquired first 
and the gun designed around it. If possible, I 
suggest you buy magazines that are already 
in existence, provided that high-quality maga- 
zines can be obtained. Otherwise you wiU have 
to make them yourself. While this may seem 
impossible, it isn't really all that difficult, otUy 
time consuming. 

Again, one should buy commercial maga- 
zines and adapt them to his use. Today It Is pos- 
sible to purchase satisfactory magazines to 
handle 22 rimfire, 9mm, .223, .308, and some- 



times .45, as well as several others. Several 
weeks ago a company gave me several 10-shot 
12-gauge plastic magazines. I made up a gun to 
use thm (dte plastic is thicker than sheet metal 
and requires a larger magazine housing) and 
they seem to work all right. I don't know how 
long they will last; probably not as long as metal 
ones. But one could certainly save a IM of work 
by using these In building a shotgun. 

It Is possible to purchase new British Sten 
9mm magaziiMs for $3 lo S5. The only complaint 
1 have with these is they advertise them either 
blued ot paricerized. If you order the blued, you 
get magaidnes painted black. If you order park- 
erized. you get magazines paint^ grey. In rither 
case, the paint must be stripped off and the 
metal lefliiished for them to look right. 

These Sten magazines are quite versatile. I 
have reshaped their Ups and followers to make 
them hi^ capacity and fit inside angled pistol 
grips. 1 have swaged the likside longer so they 
would hcM 20 .45 ACP rounds. By widening the 
Ups sUghtly, diey wiU feed lOmm ammo. 1 have 




cut them off and bent new flanges at the bottom 
to remount the bottom plate, making 15-round 
capacity jobs that interchanged with the fuU- 
length ones. I used these for years in my MP83 
assault pistols in all three calibers. There are 
numerous others currently manufactured for 
other guns that could be u^. The oftly advan- 
tage they offer is a considerably higher price. 

Whatever kind you use, or if you make it 
yourself, it should be a single-row feed type, not 
one that feeds from each side of a double row of 
cartridges. These are the ones that are most like- 
ly to cause jama. 

For several years I used what Numiich and 
later Gun Parts Inc. call a 'universal' magazine. 
These have a capacity of 30 to 32 rounds, 
dep»idlng on who is counting. The first batch I 



got were junk, with Ups so thin and soft I had tt 
rebend them after every few shots. And 



were ecactly the same size. They had to be Indi- 
vidually fitted to one gun. Thia caused me all 
sorts of grief, especially when one peraon 
bou^t more than one gun and managed to gel 
the magazines mixed up. But they got better. 
The last shipment 1 got worked perfectly, far bet- 
ter than the thick, clumsy plastic maga^es that 
sane ^ the manufacturen that copied my guns 
are using. The m^r drawback to these is they 
are deeply curved, which elimiitates their use in 
a grip-housed design. There are others of 20- 
round capadly that can be used for this purpose. 

.223 and .308 magazines are available as mili- 
tary surplus. So are .30/06 and numerous otheis. 
Gun Parts Inc. even lists Spanish American War 
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surplus Remington Lee .45/70 magazines for 
tale. So it la very likely that a magazine ia avail- 
ible that can be incorporated into your project. 

There are timet and aituationi, though, 
where the oitly way to come up with a suitable 
magazine Is to make It yourself. It is recom- 
mended that slightly heavier metal than ia used 
in commercial products be used in the construc- 
tion of such magazines. Many of these are made 
from 26- to 24-gauge material, which ia only 
.0179 to .0239 inch in thickness. The ones we 
make will uae 20 gauge, whldt is .0359 inch ot, 
for all practical purposes, .036 inch thick, or 21 
gauge for smaller magazines, which is .0329 
inch, or .033 Inch, thick. The end result will 
weight slightly more but will be stronger and 
resist ben^ng or deforming far more than the 
thinner ones. 



It would be ideal if you can obtain sheet 
metal with enough carbon in it to permit 
heat treatment whereby some springy 
action is obtained. Try to get whatever 
metal you use in a cold-roUed finish as 
oppo s ed to hot rolled. This Is done primari- 
ly because the cold rolled already has a 
fairly good surface finish, which makes the 
final finishing much easier. Also, many 
limes the hot-rolled material has imperfec- 
tions ot liKlusions rolled into it which may 
not show up until polishing is done, and 
which may very well render the part use- 
less. Shim stock is available from machine 
tool supply companies In a thickness of 
.031 ind and widths up to 6 inches. It Is 
also possible to obtain oil-hardening flat 
stock In 1/32 or .03IU inch thickness and 
6 litches wide from the same source. 
They will charge you almost as much for 
this material as th^ would for pure silver. 

Chances ate, you will go to a sheet 
metal shop and buy your material there. 
As mentioned before, try to obtain cold- 
finished material. This may very weU work 
out better anyway, since this material can 
sharp angles without 
as much danger of splitting or aacklng as 
is present with the use of material with 
hitter carbon content. 

If only a few magazines are to be made, 
usually they can be bent around a form 
block. Otherwise, makeshift forming dlH 
should be made. 

When a form block is made, it should reflect 
the Inside dimensions of the magazine to be 
formed. An example Is a double-row, single-feed 
9mm magazine ^Ih a 30-round capacity. The 
inside width should be .740 to .750 Inch and the 
inside length a minimum of 1.250 inch. So the 
form block can be easily made from a 10-lnch 
long piece of 3/4 by 1 1/4-lnch bar stock. The 
front edges should rounded to a 1/8 inch, or 
thereabout radius. This can be ground, filed, or 
cut with the milling machine If a corner round- 
ing end mill, or radius cutter as some call it, Is 
available. An equal taper is cut on each side at 
the top. The taper be^ns I 1/8 inch below the 
top and reduces the width of ,750 to .400 inch at 
the top. The angle is approximately 5 degrees. 
Beginning at the lower edge of the taper and 



halfway between the front and back, a groove is 
cut with a 1/4-inch ball cutter .100 inch deep. 
This serves to allow formation of a guide rib 
which not only stiffens the magazine but serves 
to guide the cartridges as they are reduced from 
a double tow in the magazine body to a single 
row at the feed lips. 

It is helpful, but not absolutely necessary, to 
make up a 3/4-lnch wide by 1/4-inch thick by 
lO-inch iong strip of flat stock. A centerline is 
established and a 1/8-inch hole drilled through 
it at each end and as close to the eitds as possi- 
ble. This is placed on a matching centerline on 
the front side of the f orm block and, using the 
holes as drill bushings, the holes extended swie 
1/4 inch into the form block. Short pins cut from 
drill rod are cemented in these holes (in the form 
block) using epoxy or super glue. The glue is 
used because we may want them out again. 
These only serve to keep the sheet metal blank, 
which has corresponding holes drilled on its 
centerline, located in place during forming. 
Without them it may slip and ruin the part 

A form block for ACP ot 10mm is made In 
the same manner. The dimensions should be 
changed slightly. The width for the .45 can be 
.675 inch and the lOirnn .800 inch. The length 
should also be increased to 1 JOO inch. 

In practice, a full-size template or pattern is 
drawn and transferred to the sheet metal, which 
is then cut to an exact size blank. The hont plate 
of the fonn block is placed on the centerline of 
this and matching 1/8-lneh holes drilled 
through it. It is then located in position over the 
pins In the form block and the front plate 
mounted In place. This 'sandwich' is now 
placed in the vise with the upper side projecting 
slightly above the vise Jaws, and blocked up on 
the underside so that it doesn't slip downward 
during forming. A fairly heavy piece of flat 
stock at least as long as the form block is placed 
along the outside irf the projecting sheet metal 
and bumped with a heavy hammer, bending it 
down flat against the form block. 

The sandwich is now removed fran the vise, 
turned over, and replaced, and the projecting 
sheet metal side folded down as before. It is 
once more removed friMn tN vise and replaced 
with the front side down, allowing the back to 
be folded over. If your sheet metal blank was 
laid out correctly, ^e edges should Just meet at 




one rear corner. If they overlap, fine. Simply trijn 
away the edges until they Just touch. If you cut It 
too small and there is a gap between the edges, 
too bad. You throw U away and start over. When 
it does mate satisfactorily, the seam is welded 
using a TIG or Hellaic process. 

The upper tapered end is now bent Inward, 
clamped, and welded down each seam at the 
back. Then, using a hammer and a short section 
of 3/16-lnch flat stock with one side ground to a 
half round or hemispheric contouc form the car- 
tridge guide on either side of the magazine body 
by swaging the ridge into the half-round cut in 
the form block. The lips are formed by bending 
the uppermost edges inward slightly and weld- 
ing t^ tear corners. The flange on each side is 
bent outward 90 d e gr ee s by clamping the lower 
end of the magazine in the vise between two 
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pieces of 1/2-inch flat stock with the material to 
be bent projecting above the surface. Hie flanges 
can be formed with a blodc and hammer. 

The form block is removed by driving it out 
from the top with a rod and hammer. A semicir- 
cular cut is made at both the front and back on 
the top side. This will do away with the locating 
pin hole. The front and rear labs are cut flush 
with the sides at the bottom. The bottom locat- 
ing pin hole will stiU be there, but so what. It 
won't hurt anything. The welded seams can 
now be dressed flush. If a good welding job was 
done, no trace of it will remain. 

Another form block should be made from 
flat stock. It should be just slightly wider than 
the flanges at the magazine bottom. This one 
should ^so have a locating pin hole through the 
center. Make it a 3/I6-lnch hole. Make a fadng 
plate to match. 

A template is made for a bottom plate that 
slides over the flanges at the magazine bottom, 
closing the bottom opening and holding the 
spring and follower in place. This one must be 
as wide as the flanges, plus a small amoimt for 
clearance and enough to fold over on top. One 
eighth inch wider on each side should be ade- 
quate. A hole is drilled in the center for the 
locating pin, the blank sandwiched between the 
form block and front plate, and damped in the 
vise. The edges are folded using the hammer 
and block. A filler plate cut from the same sheet 
metal to fit Inside the bottom plate serves as a 
spacer. It Is placed inside the flanges and the 
flanges folded the rest of the way using the 
block and hammer. With the spacer removed, 
the bottom plate should just slide over the mag- 
azine flanges from the front. If it wtU not go on, 
file both the Inside flanges on the plate and the 
outside flanges on the magazine until it does. 

A matching keeper is made by cutting a strip 
of the sheet metal and bending the ends so that 
it just fits inside the magazine body. With this in 
place, put the bottom plate in posltitHi and mark 
and drill a corresponding hole through it Silver- 
solder a short 3/16-inch stud in place in this 
hole. The magazine spring bears against this 
keeper, pressing it agai^ the bottom plate with 
the stud engaging the hole and preventing the 
bottom plate from moving until the stud is 
pushed inward, 

The follower can be made frt»n a steel or alu- 



minum blodc 1/2 indi wide, 3/4 indi deep, and 
1 1/8 inch long. The top must be narrowed 
slightly to match the body taper. The contour of 
the upper side can either be rounded like the 
cartridge case or concave for the cartridge to lay 
in. The bottom side is contoured to Rt Inside the 
end of the ^ring. 

The easiest, simplest way to come up with a 
magazine spring is to buy one. This, of course, is 
seldom pos^le. So round the edges on a piece 
of 3/8 Inch wide by I inch flat stock about 18 
inches long. Drill an .065-inch hole through one 
end. Take another piece of square stock 1/2 inch 
or 5/8 inch square and drill an .065-inch hole 
through it some 1/2 Inch back from one end. 
Saw a slot that intersects the hole to a depth of 1 
inch. l\im it cm its side and drill and tap a hole 
to accept a 10 X 32 screw used to pull the slot 
together exerting tension on the spring wire, 
which passes through this hole and is fastened 
through the hole in the mandrel. The square bar 
is wound repeatedly around the mandrel using 
,065-lndi spring wire. This is cixnmonly known 
as music wire or piano wire. Made for a 30-shot 
magazine, such a spring should have some 24 
colls spaced approximately 5/8 Inch apart. 
Somewhere between 6 and 8 feet of wire will be 
required to wind this spring. 

A I/8-lnch thick block 1/4 inch wide and 
5/8 inch long ia silver soldered In the center of 
the magazines backside, just below the Ups. The 
magazine latch beare a^nsi this, holding the 
magazine In the gun. If you expect to make sev- 
eral magazines, a female die should be made up 
with a three-sided rectangular cross section. 
This can be formed by welding or bolting two 
lengths of 1/2 inch tMck flat slock to a center 
section of this same material. The inside width 
should be .825 inch. The sides should be 1.250 
Ittch high, measured from the Inside. It should 
be at least 12 inches long. A slight bevel is made 
on tile inner top walls and polished as Mnooth 
as possible. This will permit the sheet metil 
being formed to enter the die with as Uttle fric- 
tion as possible. 

A male die Is made to fit the opening In the 
female die, allowing twice the thickness of the 
material to be formed plus .003 to .005 inch for 
clearance. This means that if the opening in your 
female die measures .825 inch as recommended 
and you are using ,036-inch thick material, you 






multiply .036 inch by two, which is .072 inch. 
Add another .003 inch for clearance, making .075 
inch. When this Is subtracted fnxn .825 inch, we 
get .750 inch, whidi should be the width of the 
male die. This male die should be made exactly 
as the form block described earlier, except it 
should be longer to permit installation of guide 
pins at each end. 

Place the male die inside the female die with 
a shim of the sheet metal on each side to keep it 
cen ter ed. A hole is then drilled with a 3/8-indi 
drill close enough to each end that room is left 
for the 10-inch long magazine between them. 
These holes are drilled through both dies while 
they are together. A close-fliting guide pin is 
InsWed In each hole In the female die and silver 
soldered in place. The male die should slide 
freely on these pins. 

After coating the inner Ups of the female die 
and the outside of the sheet metal blank with a 
Ught film of grease, the blank is attached to the 
bottom of the male die using the locating pins 
and centered on top of the female die. The entire 
assembly is put in the vise and squeezed togeth- 
er, forcing the sheet metal into the die. When 
partway in, the vise must be backed off and a 
spactx block placed between the tup of the male 
die and the vise jaw. This Is to provide clearattce 
for the protruding sheet metal, which is folded 
over to form the back of the magazine. 

The male die and magazine body are 
removed from the female die, and finished as 
described earUer. 

Magazines for most other caUbers of rifle or 
pistol cartridges can be made in this same man- 
ner by changing the dimensions to flt. One thing 
chat should be remembered is that double-row 
magazines must not be so wide that two car- 
Crldget can fit side by side. They must be some- 
what narrower so that each cartridge rests 
somewhat on top of the one below it Otherwise 
they will wad up and wedge In the magazine 
and faU to feed. 

Due to their pecuUar feeding problems, shot- 
gun magazines must be made somewhat difln- 
ently. The blunt-nosed shell will not feed 
dependably unless presented from the feed Ups 
at a specific angle. Due to the fact that the 
rimm^ base end is considerably larger in diam- 
eter than the front end, the sheU noses start to 
dip further into the magazine as more shells are 



added. A straight-bodied magazine may feed 
with (Hily five, sometimes six, shells in the mag- 
azine, but when more are added they start to 
bind at the forward end and become progres- 
sively worse as more rounds are added, 1b feed 
dependably, each sheU must be presented in Che 
same plane, regardless of how many shells are In 
the magazine. 

The eatiest way to accomplish this Is to cum 
the magazine so that the shells wUl do this. The 
curve can be determined by placing 10 sheUs in 
the correct relationship to ead otha on a large 
piece of p>aper. A Uiw is drawn along the back of 
tite shells as weU as the front This wUl ^ve you 
the correct curve. A liite is also drawn along the 
length of the top sheU. Enough room must be 
included at the bottom for the compressed 
spring and fcUlower In addition to the sheUs. A 
template is made from this drawing and two 
identical sides cut from the sheet metal (.036 iiudi 
thick). Strips for the fmtt and back seMons are 
cut from thicker stock (16 gauge or ,060 inch). 

Since we cannot form the compound curvet 
required to make these magazines in one piece, 
the four separate components must be fitted 
together and aU four scants welded for their full 
length. The front and rear strips are bent to the 
same contour as the side panels and all four 
parts clamped together and welded using the 
TIC or Heliarc process. Care must be taken not 
to let the heat generated during welding spread 
anymore than absolutely necessary, which may 
cause the sides to buckle sUghlly. This won't 
affect the working but has a detrimental effect 
on the appearance, 

Bottom flanges, bottom plate, retainer, and 
latch block are made in the same manner as 
described earUer. 

The welded seams are dressed smooth and 
flush with Ihe metal and the metal poUshed. 
Again, don't allow the metal to overheat while 
pcdishtng. It will expand if this is allowed to hap- 
pen aiul may buckle the sides as described above. 

High-capacity (25 to 30 round) .22 rlmfiie 
magazmes can be made without the usual curve 
if they are made wide enough, with a rib 
swag^ lengthwise down each side of the mag- 
azine body to allow the riiiuned ends to spread, 
or 'fishtaU,' thereby preventing the rims from 
hanging up on each other. A form block is made 
with a groove down each side and the magazine 
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body formed around it in the aame manner pressure from the vise. A long coil spring is 
already described. The rib is then swaged into used Instead of the accordion type. Except for 

each side by making up a forming tool and this, the magazine is made in the same manner 

pressing It into the aides of the magazine u^g as the others. 
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M aking stocks for prototype fttearms 
differs from stocking existing guns, 
mostly because no 'preinlettcd 
semifinished' stocks are avaiiable to fit to them. 
WhlJe there are a few good stock makers in this 
country who can whittle a stock from the block, 
or blank, the average stock maker (perhaps fitter 
would be a better word], when called upon to 
make a stock for convenfional rifles or shotguns, 
orders out one of the turned and inletted blanks 
available from numerous suppliers around the 
country and proceeds to fit it to the gun and fin- 
ish it, maybe adding checkering if he has the 
skill. He ^en swaggers around telling anyone 
who will listen abut the 'custom' stocks he 
makes. Never mind that U Is almost Identical to 
all the rest of file stocks that the particular man- 
ufacturer has turned. The only thing 'custom' 
about it is, probably, file brand of flni^ used. 

In our case, we are going to have to make the 
stock from scratch. From the block. This has 
never been a problem for me. I started making 
stocks back around the beginning of World War 



n, when I was 12 years old. No semifinished 
stodcs were svallable due to the war effort, so I 
made stocks from scratch with only the Informa- 
tion I got from Qyde Baker's gunsmlfiilng book 
to guide me. Most of my stock jobs were on dou- 
ble-barrel side-lock shotguns. 1 had already 
made a couple hundred cd these before I ever 
had the luxury of working with an almost fin- 
ished stock when they became available again 
after the war. 

In truth, stocking the prototype gun from 
scraidi isn't any more difficult than stocking any 
other gun. We simply fit the wood to the bar- 
reled action, shape it to our taste, sand It, and 
apply finish. 

If we are building a straight-line recoil gun, it 
will actually have a three-piece stock: the butt- 
stodc, grip, and forend. The buttstock and grip 
are held in place by throu^ bolts. The forend 
surrounds the barrel and is held in place by a 
threaded sleeve, ot nut All three have one thing 
in common — they each require a lengthwise 
hole drilled all the way fiirou^ 




The easiest way to drill these holes is to turn 
Che stem of a drill of the size required to Ht Into a 
length of tubing. The tubing must have an out* 
side diameter slightly smaUer than the drill. If 
no such tubing is available, solid rod can be 
used by drilling a hole in one end of the same 
size and deep enough to accept the turned* 
down drill stem, which is silver soldered in 
place. Cool the drill quickly after silver solder* 
ing to prevent the heal used to fuse the two 
pieces together from spreading, as you do not 
want to anneal the drill 

The blank to be drilled is held between cen- 
ters in the lathe, the tool poet drawn up against 
it, and the blank clamped to the tool poet The 
blank can be moved to keep it ce n te i e d by mov- 
ing the cross slide. The tail stock center Is with* 
dravm, the drill mounted In the lathe chuck, and 
the hole drilled by feeding the blank Into the 
drill with the lathe carriage. 

The large hole through the forend, and the 
buttstock when the telescoping spring mecha- 
nism is used, is obtained by first drilling a 3/4- 
inch or similar hole through K. 

An adjustable drill is made up by drilling a 
3/8-lnch hole crosswise and on center throu^ a 
piece of 3/4-inch round slock. Drill another 
hole to accept a 1/4 x 28-lnch set screw at a 
right angle to and intersecting the first hole. 
This hole should be drilled with a .218-inch 
(7/32) drill and lapped 1/4x28 inches. A sin^ 
edge cutter U ground frmn a discarded 3/8-lnch 
end mill, inserted in the hole, and locked in 
place with the set screw. Wth some experimen- 
tation, this boring tool can be set to drill any 
size hole desired by moving the blade in or out 
The diameter of the boring tool body plus twice 
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the amount of blade protrusion will be the 
diameter of the hole drilled. 

In use, the body of our boring to^ is pushed 
through the hole in the slock blank. The drive 
end of the tool Is held in the lathe chuck and the 
other end secured by the tall stock center. The 
blank Is again clamped to the tool post and fed 
Into the cutter with the lathe carriage. 

The forend can be bored In this manner or the 
blank turned round first Then it is chucked and 
the hole bored by first drilling a 3/4-inch hole 
with a drill held In the tall stock chuck, then bOT- 
Ing to size with a boring bar held in the tool post 

The forend is then mounted on the barnled 
receiver and chucked in the lathe, where It is 
turned to the configuration desired. If a sharp, 
round-nosed lathe tool Is used and the work 
turned at the highest speed possible, a fairly 
smooth finish will result. Rough tool marks can 
be removed by holding a file against the revolv- 
ing work and moving it back and forth acroea 
the surface. This is foUowed by progressively 
finer grades of sandpaper, using 400 grit for the 
final sanding. 

The buttstock and grip through boll hole 
must be counterbored at tlw outside etd to ^ve 
clearance for the boithead. This Is deme simply 
by running a driO of ample size to clear the be- 
head into the hole far enough to let the mount- 
ing bolt protrude enough to screw Into the 
receiver. After drilling with a standard angle- 



pointed drill, a flat-ended drill should be used to 
form a square, flat shoulder for the boithead to 
bear against 

Whatever type of buttpUie you prefer should 
be mounted on the butt stock before shaping 
and the length of pull determined. Excess wood 
can mostly be removed using the band saw and 
milling nuKhine. 

If • plastic backplale is made up from 1/8 
inch thldi material just sli^tly smaller than the 
Oexfole 7-lnch sanding discs that are used most- 
ly on disc Sanders in automobile body shop and 
available at auto parts stores and is mounted 
behind the sanding disc on a 1 /2 to 1 horsepow- 
er moloc foe stodc and grip can be shaped easily 
and quickly to an almost finished contour. This 
is foUowed by final shaping with wood rasps, 
files, and p ro gre s s ively finer grades of sandpa- 
per. Needless to say, sanding should be done 
with the sandpaper backed up by sanding 
blocks. This will go a long way toward prevent- 
ing high and low places or dlfoed areas. A well- 
done stock should present an even, rlpple-free 
surface when held up lengthwise and sighted 
along foe sides. Many otherwise good stocks 
must be downgraded because of this, 

Your favorite finish can then be applied, 1 
have had best results, both for appearance and 
durability, with the oil-based finishes such as 
Thi-Oil, Linspeed, and the like. The Instructions 
accompanying these finishes usually insinuate 



that three or four coats will provide a sadsfacto- pound, followed by an application of automo- 
ry hniah. Actually, if a good, completely Ailed bile paste wax such as Turtlewax. 
finish Is antidpated, more like 15 coats will be One-piece stods are made in much die same 

required. The three recommended coats should manner The stock is cut to profile using a band 
he applied to the wood, allowing each to dry, of saw. The top side is dressed flat using the 
course, then sanded back to the bare wood. milling machine and cmterlines established on 

There will still be unfilled pores which will both top and bottom. Holes for the stock bolts 

show up as tiny shiny specks in the resanded are drilled on the centerline the exact distance 

wood. Repeat the process until all pores are apart Guide pins long enough fo reach all the 

filled. Some stock makers 'whisker' their way through the stock ate threaded and screwed 

stocks before applying finish. This is done by into the receiver. These pins ate then inserted 

wetting or dampening the wood, usually with a into thdr corresponding holes in the stock blank 

damp cloth, and allowing it to dry. This raises and the metal parts pushed firmly against the 

die grain in the form of 'whiskers,' whldt are wood. You can then mark around the outline of 

then sanded off. Sometimes this process is the receiver/barrel assembly on top and the 

repeated three or four Umes. In truth, when you magazine/trigger guard assembly on the bot- 

sre sanding the finish back to the wood several lorn. Most of the excess wood can be removed 

tines anyway, this part of the operation is most- with the mUUng machine, using ball cutters to 

ly wasM, especially if the flnl^ you are using cut the barrel channel and standard end mills for 

isconsidered waterproof. the remainder. These cuts should be slightly 

With all the pores filled, the wood is given undenize, with the final InletUng done by hand 
five or six more coats of finish, allowing each to uting chisels, soapers, and rups. 
dry thoroughly. It should now be extremely Spread a fiiln coating of some sort of nondiy- 

imooth and fiee from Imperfections. When you Ing Coring compound such as lampblack, prus- 

are sure the finish Is completely dry, it should be sian blue, or lipstick on the metal parts, then 

rubbed down with automobile rubbing com- press them firmly into the stock (with the guide 







pint In pUce). Thlt will dearly mark any high 
spota or tight placet where wood mutt be 
lemoved. Cut away the marked placet, )uat a lit- 
tle at a time, until the metal partt fit properly. 
The outside It then thaped and finished in the 
tame manner at the tw>piece stock. 

The telescoping, spring-loaded buttstock 
mentioned before will do more to tame recoil 
than all the recoil-reducing gadgets on the mar- 
ket combined. While it is better suited to two- 
piece stocks, it can be adapted to one-piece 
stocks by machining, or carving, the filler stub 
Just behind the receiver and bolting both the 
grip and the stock piston to it In almost all cases 
where the telescoping stock is used, the pistol- 
type grip is necessary 



As used in the twcKpiece stock, a filler stub is 
made up to approximately the shape shown in 
the drawing. One hole Is drilled completely 
ihrou^ for the stock bolt and another below it 
to accept a locator pin, which serves to keep the 
stock from turning when bolted in place. 

The buttstock is drilled lengthwise to accept 
a liner made from aluminum tubing. The diam- 
eter of the tubing should be as close to 1 1/8 
inch as possible, with an inside diameter of 
approximately I inch, A close-fitting plug 1 
in A long Is pinned in the end of the tiding that 
will be closest to die buttplate. It is then epoxied 
In place with the plugged end flush with the 
wood and the recoil pad both screwed and 
epoxied in place. 
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Another hole 3/4 inch in diameter is drilled 
below the larger hole in the forward end of the 
stock. This should be 1 inch, center to center, 
below the top hole. This hole should be approxi- 
mately 3 inches deep. It farms the lower ^de of 
the cavity cut for the filler plug to slide into. The 
wood left between the holes can be removed 
with a flat chisel. The cavity so formed should 
have clearance of at least 1/16 inch all the way 
around the filler plug. 

A piston is turned from aluminum round 
stock to a slip-fit inside the tubing stock liiter. I 
won't try to give an exact diameter siivce tubing 
is not always available in the exact inside diam- 
eter wanted, so we have to adapt to what is 
available. The tubing used in the stock pictured 
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measures 1.049 inch inside. Therefore we made 
the outside diameter of the piston 1.048 inch. It 
is 4.750 indies long and has seven annular rings 
1/8 inch wide spaced 5/6 Inch apart. These 
rings are filled with wheel bearing grease at 
final assembly, which not only lubricates the 
diding parts ^t acts in the same manner as a 
piston ring to give a bit of an air cushion effect, 
along with the spring resistance, to compression 
of the stock. 

The forward end ctf the piston is drilled and tap- 
ped for the stock or mounting boh to fiuead info. 
This bdt should be screwed tn as ti^ as possible. 

The fillet plug should be reinforced against 
splitting or craddng by cutting a band 1/8 inch 
deep and 1/4 inch wide at both the front and 



back ends completely around the circumference 
of the plug. The drcumference of the larger out- 
side alze is wrapped with masking tape, forming 
a groove which is filled with epoxy. When dry, 
this la Mnded flush with the outside surface, 
leaving a reinforcing band permanently 
attach^. This filler block should then be fin- 
ished completely. It is then given a heavy coat of 
paste wax, which, when dry, will serve as a 
release compoimd to prevent its being c e mented 
into the stock. 

The piston is also given a coating of wax ot 
some other sort of release compound and Insert- 
ed Into the stock with a thick coat of silicone 
grease applied at the forward end of the piston 
to prevent any epoxy from seeping past. The 
inside of the stock cavity is now coated with an 
epoxy gel (Micro Bed works nic^) and the filler 



plug alipped over the stock bolt and pushed in 
until it bottoms against the cavity rear wall 

When set up, fids epoxy liner not ordy makes 
for a dose St between the plug and stock but 
also forms a reinfordng sleeve around the inside 
of the thin-walled stock cavity, As soon as the 
epoxy sets, the plug and piston should be pulled 
from the stock. We don't want it permanently 
attadied, which could very well happen If it was 
left in place until cured completely. It should be 
removed, given a coat of grease, and replaced 
until cured completely. The entire assembly — 
piston, filler plug and all — should slide in and 
out of the sto^ with little ce no resistance except 
from the air cushion effect. If it does not, the 
inside of the stock must be sanded until it does. 

A 1/4-inch hole is drilled crosswise through 
the pishm back close to the rear end. This Is only 



used to insert a rod into to screw it up 
tight, so it doesn't matter much as to the 
exact location, 

The piston with the filler plug in 
place is screwed into the receiver as 
tightly as possible. The stock is slipped 
over the piston and pushed forward to 
the length of pull desired with the stock 
in its uncompressed position. A ,21S-irtch 
hole is drill^ from the top side through 
both sides of the stock liner and the pis- 
ton 3 1/2 Inches to the rear of the for- 
ward lip of the stock. The stock is then 
removed and the top side drilled 
through with a ,250-inch drill, which is 
then counteibored .250 Inch deep with a 
.500-inch end mill to receive an alu- 
minum or brass escutcheon. The lower 
side of the hole is tapped with a 1/4 x 25 
inch lap. 

The piston is now set up In the 
milling machine and, using the .219-Inch 
hole drilled through it as a reference 
point, a slot .250 inch wide and 1.200 
Inch long Is cut forward lengthwise from 
the existing hole. This allows the slock 
retaining screw to move back and forth 
in the slot. A .500-lnch diameter 
escutcheon .250 inch thick and counter- 
bored to fit the screw head is installed In 
the hole on the top side and a 1/4 x 29 x 
11/2 inch screw made up toflL The face 
of this screw should be radlused slightly 
to match the contour of the stock. 

The spring used in the stock shown is 
.900 inch In diameter, 2.300 Inches in 
length, and has 12 coils wound from 
wire measuring .092 Inch In diameter. 

To assemble, the piston with filler 
plug in place is screwed tightly into the 
receiver. The piston is given a thin coat- 
ing of grease. The spring is then insetted 
in the stock hole and £e stock pushed 
forward over it until the retaining screw 
can be installed and screwed in flush 
with the surface of the stock. 

The spring, as described, has enou^ 
resistance to hold the stock in its extend- 
ed position when shouldered. It also has 
enough elasticity to allow the stock to 
compress, or give, as much as I Inch. 





110 



Home Workshop Piotmype Rreaims 



Th* gitp cap •poxMd I 




talnforoamanl (Ml)). 



Rtcol-aMorblog 
tomtack M uaatf on I 
trap gun (Itr loft). 



This wlU absorb quite a bit of recoil, espedatly in If this stock design is used in conjunction with 

a heavy recoiling gun. A sdffer or liglW spring one of the muzzle brakes described, a comfortable 
may be required to suit the shooter’s needs. shooting gun with very Utrierect^wU] result 
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A s long as conventional designs are 
adhered to, sights oie not a problem. 
We simply sh^ around until we find 
an adaptable set of commercial sights and install 
them on the gun. Unfortunately, when we 
depart from the type of firearms that are Just like 
all the rest and try to build something different, 
It Is often required that we build the sights too, 
or at least mounts to adapt off-the-shelf sights. 

If building a design nith a high sight line and 
straJ^I-llne recoil the sight tine must be around 
2 Inches higher than the stock comb. Whether 
using a telescopic, opetv or aperture sight, a spe- 
cial mount will be required to permit this di- 
mension. Many times this base can be used as a 
carrying handle. This will also necessitate a hi^ 
front sight assembly to matdi when iron sights 

When made for Iron-sight use, the rear base 
and carrying handle can be cut to shape and 
folded from sheet metal. The upper trough, 
which Is formed by the bottom and two vertical 
aides, should have a minimum width of .625 



inch. Thla will allow mounting commercial 
sights sudi as the WUllams Guide series or the 
Marble Universal #20, which is a close copy of 
the Williams except that It la made of steel, 
whereas the Williams Is made of aluminum. 
These are mounted by drilling and tapping two 
b(^ In the base and Installiitg two saews. 

A matching front sight can be made from 
sheet metal ot machined from solid stock. Front 
aghts of this type may require frequent removal 
so some means should be incotpora t ed to accom- 
plish this. If die shotgun muzzle brake is used, 
the front sl^t is mounted on the upper side of it 
and installed and removed as a unit. When 
mounted directly on a barrel, some means of 
damping must be used to hold it in place. While 
it isi't as streamlined appearance wIm the single 
upri^ machined front sight will mount secure- 
ly through use of a split upper side which is 
battened by a dirough bolt The extended, slop- 
ing ramp type has a better appearance but 
requires sleeves that slip over the barrel to be 
w^ed or stiver soldered in place. 
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If an optical sight is used, the base will be 
somewhat shoRer, It will need to be somewhat 
sturdier to withstand the extra weight of the 
scope during recoil. This cannot be folded In Mie 
piece as were the iron sight models but must be 
folded in three sections and welded together. If 
the welds are well done and dressed back flush 
with the surface, no visible seam will show. 
Special bases must be made that will hold the 
scope in place through use of two thumbscrews. 

Shotgun ribs are made up, either as full-length 
ribs or two short adjustable sections. The dtort 



two^ece ribs will continue to gain in pc^ulaiity 
as more shooters become acquainted wifo them. 
Not only are foey lighter in weight and offer less 
wind resistance than the full-length rib, but visi- 
bility is also Increased. When the rear rib is 
adjuMed to Bl foe shooter exactly, the front rib Is 
then adjusted to move the point of impact to 
where foe shooter wants it When this is done, the 
open space between the rfos will not be visible to 
tte foootec Stock ccxnb hei^t is no longer criti- 
cal dnee foe rib adjustments will permit correct 
drop regardless of comb height wifoin reason. 
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The short ribs each consist of three 
separate parts. The rib body is the long 
sl^^ section. A rear base is fixed to the 
receiver or barrel. The rear end of the rib 
is hinged to this base and held in place 
with a crosspiiv which allows the rib to 
move up and down. A front base, or post, 
is slotted to receive a longue, which com- 
prises the front leg of the rib. The front 
base is attached in place at the forward 
end of the receiver or, in the case of the 
forward rib, to the barrel or muzzle brake 
body. A cross screw clamps the outside 
sections of the front base together against 
the longue of the rib through tightening 
the cross-mounted screw, which Is also 
loosened to permit adjustment. 

The ribs can be made from steel or alu- 
minum. The aluminum one will be 
lighter in weight, but it will be harder to 
finish since It will require anodizing or 
painting. The steel rib is easily finished 
by any of seven! bluing processes. 

VVhichever material is used, the rib Is cut 
from 3/84ndi fiat slock. The front leg is cut 
to a thickness of 1/8 Inch by machining 
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metal from each side, as is a 
short section at the tear that fits 
into a slot in the rear base. The 
ribs can be profiled by sawing 
and machined to finished 
shape with the milling 
madilne. The steel ribs can be 
made as a straight section aitd 
the slope fonn^ by bending. 
The slope in the aluminum rib 
should be machined to shape, 
siiKe the aluminum may very 
well crack or break if you 
attempt to bend it. A flat-bot- 
tomed groove should be cut 
lengthwise along the lop sec- 
tion of the rear rib with a 1 /8- 
Inch end mill. This is rimpty a 
sighting aid since the groove 
attracts the shooter's eye to the 
center of the lib. The front lib is 
drilled and tapped at the for- 
ward end for whatever type of 
fiMit sight the shooter desires. 

The rear base and front 
post are also cut from 3/8-lneh 
flat, stodc Thoac to be mount- 
ed on the receiver must be 
made of steel since they will 
be welded or silver soldered In 
place. A front post that will be 
attached to the muzzle brake 
with screws can be made fnxn 
aluminum If desired. These 
parts are cut to shape and ccn- 
toured on the bott<m to doae- 
ly fit the surface they are 
attached to. The front posts 
must have a longitudinal slot 
cut almost to the bottnn of the 
post whldi fits the rib tongue 
closely. Likewise, the rear 
mount must be slotted to 
accept the narrow tcmgue sec- 
tion at the rear of the rib. The 
upper front edge of the rib 
base is radiused and a match- 
ing concave cut made at the 
rear upper edge of the rib. This 
allows the hinged movement 
witttout an unaghtly ff>p- 
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When fitted together In their asaembled rela- 
tionship, the rear base is drilled for a 1/8-inch 
CTOsspIn, as is the rib projection. Drill the hole 
first with a No. 31 drill followed by a 1/^indi 
drill. Go through only cme side of the base and 
the rib projection with the larger drill The slight- 
ly smaller hole in the opposite side will exert 
enough friction on the pin to keep it in place. 

The hunt post Is drilled, with the rib in place, 
and lapped for a 10 x 32 screw. This should be a 
countersunk-head Allen screw. The screw hole Is 
countersunk so that the soew head is flush with 
the surface of the post when the screw is tight. 
The hole throu^ the r& tongue is lengthened to 
form a slot which will allow the rib to move up 
and down with the loosened screw in place. 

[f mounted on the barrel the tear base for the 
front rib is made In the same way described 
above. If used on the muzzle-bralu equipped 
gun, the base is joined to a round ring whidi fils 



over the rear end of the muzzle brake. This per- 
mits adjustment for windage, since the lock nut 
at the rear of the muzzle brake can be loosened 
and the muzzle brake and rib assembly rotated 
to shift the pattern horizontally. 

Any number of people will tell you (and 
firmly believe) that the sights on a shotgun don't 
make any difference since they don’t see them 
anyway. Such was die case with an acquaintance 
of mine, who is also one of the better trap shoot- 
ers In this area. He brought by my shop a 
Krei^toff combination set that he had traded for 
and asked me to look it over and see if 1 thought 
it needed anything, 

This guy is such a cxnnplete cheapskate that 
he will make his family go to bed before dark so 
that he doesn't have to pay for electricity to light 
his hous& so 1 didn't really have a lot of enthusi- 
asm for even looking at his gun. It was obvious, 
however, that some amateur gunsmith had 
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installed a middle sight 
that was nowhere close to 
the middle of the rib. It 
also leaned at about a 10- 
degree angle. When I 
pointed this out to him, he 
said he already knew It 
but he would leave it that 
way since he never saw 
the sights when he shot. 

That was fine with me. It 
was none of my business 
anyway, so I handed him 
back his gun and told him 
it looked good to me. 

A few days later he 
brought it back. He said he 
needed the middle sight 
straightened up and put in 
the middle of the rib. He 
said that he had been to a 
trapshoot over the preced- 
ing weekend and couldn't 
hit anything with the gun. 

One of the self-appointed 
coaches who are always on hand around a gun 
club had watched him shoot and told him he 
was canting the gun. At this point, he said, be 
realized that he was unconsciously trying to 
align the middle sight, which caused him to cant 
the gun. 1 started once to tell him to do the work 
himself, since he was to smart, but I didn't. I 
removed the off-center si^i, plugged the hole, 
and installed another the way it was supposed 
to be. After that he could hit with the gun. He 
now understands that he does tee hU sights, 
even thou^ he isn't aware of it. So does almost 
everyone else. Therefore, we will go ahead and 
inst^ the sights in a way that win permit a per- 
son who admits to using the sights to hit with 
the gun. This will allow the oite who don't see 
the sights to do likewise. 

Full-length truss-type ribs can be machined 
from flat stock. Che^ering, knurling, curved 
lines, or whatever other type of finishing is 
desired is cut or it^ed into the upper side of ftie 
rib. This is both for otnamentation and to render 
the surface less light reflective. This should be 
done first, since the solid material Is easier hdd on 
edge and far stifier than when machined to shape. 

A checkered pattern can be rolled into the 



upper side by making up a round shanked hold- 
er to contain a knurling head. \^th the rib mate- 
rial mounted securely to the milling mschine 
table, either with two or more vises or by 
clamps, the knurling tool is mounted In the quill 
and aligned with the work. With down pressure 
on the knurling tool, the rib blank is drawn 
lengthwise under It either with the handwheel 
at using the power feed. This will roll a knurled 
checkering pattern Into the face of the rib. 
Needless to say, the knurling tool must be held 
in line with the rib. If the quill cannot be locked 
and prevented from rotating on your milling 
machine; a guide should be made and clamped 
to the side of the tool to keep It from turning. 
This design looks even better with a 1/8-lnch 
flat, shallow groove cut down the center of the 
rib using a 1/8-inch end mill, before the knurl- 
ing is done. 

If the milling machine is equipped with a 
power feed, slightly curved crosswise grooves, 
or aosshatching, equally spaced along the top of 
the rib can be cut throu^ use of a fly cutter or 
face mill. A single cutting tool is used, and the 
head must be angled enough thet the cutter only 
cMitacts the rib surface cm one side during each 
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revolution of the tool. Only a shallow cut it 
required to form sharp-topped grooves. So the 
tool depth should be set at .015 to .025 inch and 
the machine started with the cutler not quite 
contacting the end of the rib. The power feed Is 
now engaged, which moves the material under 
the cutter and cuts a new groove with each revo- 
lution of the cutter The number of lines per inch 
and the shape of the grooves can be varied by 
using different diameter tool holders and vary- 
ing the speed of the power feed. It would be 
wise to experiment on scrap material before 
attempting the actual jcA. Changing the quill 
speed will also cause variations in the pattern. 

Light weight of the finished rib Is desirable, so 
all excess material possible should be removed. 



Except for coloring problems, aluminum Is proba- 
bly fite best material to use for this. A fuU-wldth 
rib Is left at the top, plus a short section at the 
fimtt and rear whidh will ertclose a fixed rib post 
and allow vertical adjustment. The bottom 
should also retain a full-width section. Several 
vertical posts, or spaces, should be laid out of 
equal width and an equal distance apart between 
the fimu artd rear ettds. AH excess material is now 
cut fmn between fite spacers. The spacers them- 
selves, as well as a narrow ridge along the lop 
and bottom, are cut to a thickness of 1/8 inch. 
These ridges contribute to the overall stiffness 
while contributing to reduced weight and thus 
duHild ikot be neglected . 

The fun thickness section at the front of the 
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rib must b« slotted to enclose a front rib post 
This works the same way as the short rite to 
effect vertical adjustment. The rear end is slotted 
to accept a short tongue that allows the rib to 
hiitge from a crosspiiL The rear hanger to mount 
the rib la made in the same manner and to the 
same size as the rear short rib, except that a 
short longue is added at the upper ficmt hinge. 
This fits inside the rear rib slot and is held in 
place by a oosspln. 

Convention^ sight bases, sights, and &ont 
sights as used on pistols and carbines can be 
made from 3/8-lnch flat stock. Rear sight bases 
as used on pistols and carbines are made from 
5/8 inch wide material cut I 1/8 inch long. 
The bottom side is contoured to the same 
radius as the receiver diameter. The ends can 
be squared, rounded, or scalloped as derired. 
A crosswise dovetail is cut .100 inch deep 
using a standard 3/8 inch x 60 degree dovetail 
cutler. This slot should first be cut to full depth 
with a l/4*lnch end mill and finished with the 
dovetail cutter. This not only saves wear on the 
more expensive cutter but is also something of 
a safety precaution to prevent ruining the 



woric since these dovetail cutters have a bad 
habit of eating their way deeper into the work 
when heavy cuts are attempt^. 

it is pos^Ie to obtain the dovetail cutters in 
slightly smaller diameters from gunsmith sup- 
ply houses. This will let you make separate pass- 
es dotvn each side of the dovetail cut and if you 
leave the slot .DOS to .010 inch undersize for 
about one third of Its length. It will hold the 
sight securely in place. If a fuU-slze cutter is 
used, tte sight must be made slightly oversize to 
obtain a tight fit 

If no dovetail cutter is readily available and 
you only intend to do one job, the slot can be cut 
to shape by hand. The slot is cut to depth, as 
before, with a 1/4-inch end mill. One side of a 
triangular file is ground smooth and the sides 
filed fo shape using the smooth side of the file in 
the botttMn of the slot and the angled sides doing 
the cutting. Using a file such as this, a slight 
taper can be cut in the length of the slot, even 
the ones cut with the dovetail cutler. This will 
cause the sight to fit progressively tighter as it is 
pushed in place. 

The rear sight blade Is made by cutting the 
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material (o an inverted T ciossecticin. The dtin leg 
should be .100 inch thick, with a .125 indi sectim 
at the bottom left a full .375 iitch wide. It must be 
at least as wide as the base, and tall enou^ to be 
compatible with the front sight. If you turn it 
upside down and damp it in the milling madkirte 
vise, the same dovetail cutter used to cut the base 
slot can be used to cut a matching angle down 
each side to fit into the dovetail When you are 
satisfied with the length and width of the si^t 
blade, a square notch should be cut It is c e nter ed 
exactly between the outer edges and as deep as it 
is wide. While a matter of preference, the notch 
will usually be cut with a l/5>iiKh end mill The 
ftcmt side can be thinned with a concave relief cut 
uslnga 1/2-iitch end mill. 

Front sl^ts are made in similar fashloa also 
using the inverted T configuration. The upright 
blade should be .100 to .125 inch thick and of 
sufficient height and width to allow shaping to 
the desired contour. This one, too, is turned 
upside down and held In the mill vise. Using a 
b^ cuttei^ the bottom side is contoured to match 
the surface It is to be mounted on. 

The base and ftont sight described will usual- 
ly be mounted by silver soldering them in place, 
^tremc care sht^d be taken to assure that both 
are located on the exact lop centerline. This 
applies equally to the other bases and carrying 
handles as weU as the ribs. 

Quarter ribs are made from I/2-lnch square 
stock. Key stock is ideal for this purpose, The 
bottom side must be cut to Bt the contour of the 
barrel This isn't easy to accomplish, siitce sever- 
al diameters and tapers are involved. Probably 
the easiest way is to cut a concave section to & 
the cylindrical portion at the extreme tear, Cut 
the sharper tapered portion to match the barrel 
contour as closely as possible and the long 
tapered portion just ahead of it. It is cut slightly 
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deeper than required, using a slightly smaller 
ball cutter than would normally be used. This 
will leave a thin outer edge. The blank is then 
clamped in place on the barrel and hit a few 
good licks with a hammer. The bottom contour 
will dien con f o r m to the barrel, It can be mount- 
ed using screws and low-temperature solder. 
Whatever dovetails are required to mount sights 
are cut after the rib is mounted on the barrel. 

Front sights are made from flat stock, with 
the bottom contoured to match the barrel and 
shaped as desired. The sight blade can be 
madnined as an integral part or a dovetail cut for 
Irtsert-lype sights. If a front ramp with a barrel 
band is requii^ a hole sli^tly smaller than the 
barrel diameter is bored lengthwise through i 
big enou^ block o( steel to make the sight, All 
excess material is then cut away, leaving a short 
length to encircle the barrel, and the ramp 
formed as before. 

When designing and making sights, always 
keep In mind that the projectile, whether It be 
bullet or shot charge, begins to drop the Instant 
It leaves the barrel. Therefore the rear sight must 
be somewhat higher in relation to the than 
the front sight. This Is necessary because the 
btm Urte must be elevated at a shallow anf^e to 
the sight line in order for the projectile to aoes 
and pass above the sight line a short distance 
from the muzzle and travel in an arc until it ona 
again crosses the sight line as it moves down- 
ward. This is the p>oinl where it will strike the 
target at the aiming point. 

It is recommended that when using fixed 
sights, the rear sight should be left somewhat 
taUer than required. This will allow it to be cut 
to the required hei^t after the gun is fired and 
the point of impact detennined. While this is a 
trial and error method, it is still the easiest way 
to establish correct sight height. 
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U ling what we have diacuaied and 
learned In the previous chapters. It 
Is time to put It Into practice and 
actually build a gun. The example used herein 
is a 12-gauge slide-action military and police 
gun with a 10-shot detachable b<n magazine. 
Other types and calibers can be fabricated 
using similar methods. 

As recommended earlier, we will build the 
magazine first. Since it is not practical to form 
the compound curves required In the small 
shop, we will have to weld up the magazine 
body using four sheet metal components. Cut 
the two sides to shape, making sure they are 
identical, and the two end plates. These are bent 
to match the curves In the side panels. With the 
four parts damped in their resp^ve positions, 
the four seams must be welded for their entire 
length and then ground flat and smooth. This is 
a hard way to get a magazine, but at least it is a 
way. The bottom plate is cut to shape from the 
same 20-gauge shM metal and the ^des Mded 
to correspond with the flanges bent outward at 



the lower end of the magazine body. The follow- 
er is bent to shape as shown, likewise the bot- 
tom cap retainer. The magazine feed Ups are 
bent inward and welded to the backpiate. A 
small block is silver-soldered In place on the 
backpiate for the magazine latch to engage and 
hold the magazine In place In the gun. The 
spring should be wound or bent to shape from 
.065-Inch spring wire, commonly known as 
piano wire or music wire. 

The upper receiver is cut to length from 1 1/2 
inch outside diameter 4130 seamless tubing with 
a .120 inch wall thickness. The front end is 
threaded to accommodate the barrel retainer nut 
and the various openings cut to the dimensions 
given. The blocks for the front and rear mount- 
ing bolts are welded in place cm the lower side. 
A guide must be fastened inside the receiver to 
hold the bolthead in its open position during Its 
fore and aft travel. Three 1/8-inch slots are 
milled in the upper receiver as shown and 
matching tabs milled on the guide. These are 
mated together and welded In place. 
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A barrel is turned to the dimensions given. 
The overall length can be Increased if desired, 
but keep in mind that the legal minimum leigth 
is 18 Inches, measured from the face of the 
closed bolt to the muzzle, not including soew- 
detachable muzzle attachments. Make sure 
yours is at least that 

Turn the barrel eictension to an outside diam- 
eter that is a slip fit inside the receiver tube, 
leaving a flange at the end fust smaller than the 
root diameter of the barrel thread. The forward 
end is threaded to mate with the barrel thread. 
The rear end is tapered, forming a shallow 
approach cone. The counteiboie for the bolt lugs 
is cut with a boring bar ground to form square 
edges. With the barrel extension In place in the 
receiver, scribe around the outline of the e^ectlcm 
port. The material within the outline is removed 
with the milling machine. A slot slightly wider 
and deeper than required is cut in the li^t side 
to dear the action Iw. The bolt lug slots can be 
cut with a 1/2-ineh end mill but should not be 
flnished until the bolt is made. 

The bolt body Is turned to size and length 
and bored for the firing pin and bolthead. Tlte 
function of the angled slot at the top is to cam 
the bolthead into and out of its lock^ position. 
The flat cut at the upper front Is simply to pro- 
vide clearance for the barrel extension. The nar- 
row slots on the lower side provide dearance 
for the ejector, disconnector and bolt lock. The 



wide slot on the right side with the notch at the 
end mates with the action bar, securing it in 
place. The lengthwise slot at the top provides 
clearance for a guide rail, which hol^ the bolt- 
head in the open position during its longitudi- 
nal travel If not foi this, it would try to rotate 
dosed just as soon as it met resistance from the 
shell in the magazine. 

The bolthead is turned to size leaving an 
oversize flange at the front that will be cut 
away partially to form the bolt lugs. The firing 
pin hole is drilled from the front end Into the 
bolt face with a Na 31 drill at least 1 Inch deep. 
It is then reversed in the chuck and drilled with 
a No. 29 drill to a 2 inch depth. The larger 
diameter Is only to provide dearance for most 
of the length of the firing pin body, thereby 
reducing friction. 

Note that the four locking lugs are not spaced 
evenly around the circumference of the bolt. 
This U necessary to provide clearance for the 
ejector and the Section port. The bolt lugs are 
formed by removing all excess material possible 
with the milling machine and finishing with flies 
and abrasive doth. A high-speed hand grinder 
b useful here. The extractor cub can be made, as 
can the e x tr a c t o r spring pockets, and the hinge 
pin holes drilled, Do not drill the hole for the 
rotating pin yet 

The tolihead lugs and slots in the barrel 
extension are now finbhed to a point where the 
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locking lugs will enter the slots and lotate into 
the locked position. The bolt body is pushed into 
its forwardmost position and the hole for the 
rotating pin marked and drilled. With the rotat- 
ing pin in place, the No. 29 drill is used in the 
firing pin hole to drill through it so that the fir- 
ing pin fits through the rotating pin when 
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assembled. The firing pin is turned to the size 
and shape shown and notched for the retaining 
pin, which fits crosswise through the boll body. 

The two extractors are made from -156-inch 
flat stock, placed in positim in the bolthead, and 
the hinge pin holes drilled. Two short lengths of 
small coil spring that will fit Into the spring 





pocket* arc inserted and the extractors pinned In inch. Slide the hanrel assembly into the receiver 

place. The extraclora must spring open enough end him it to the exact position It will be in when 

for a casehead to pass between them. Paint the Bnlshed. Using the slot just cut as a guide, drill a 

extreme forward ends of the extractors with a h<de 1/8 inch deep into the barrel extension using 

thin coat of Upstick and push the bolt as far into a No. 31 drtll. Taper the end of a short piece of 

the barrel extension as it will go. The lipstick 1/8-indt drill rod slightly and drive it into this 

will mark the barrel end where the relief cuts to hole. It mu« then be ground off until It only pio- 

clear the extractors will start. These relief cuts jects about .060 indi above the surface of the bar- 

must allow the bolthead to rotate to the locked rel extension. This pin serves to locate the barrel 

position with a shell in the chamber. conristently during takedown and assembly. 

When correctly done, as the bolt body is The action bar should be made from 1/4-lnch 

pushed to the leat the cam slot turns the rotating outside diameter seamless tubing with an .065 

pin, causing the bolthead to likewise turn into the inch wall thickness. A section at one end is left 

unlocked position, whereby the bolt is free to in the solid diameter and the remainder cut 

travel to the rear. When the bolt is pulled for- away, leaving a strip 5/8 inch wide. This strip 

ward, it rotates the bolthead in the opposite diiec- serves as the action bar. A short length of 1 1/2- 

tion Into its locked position. The cam surfaces inch tubing with a .120 wall thickness is thread- 

and locking surfaces must be very smooth and ed, cut to length, slipped over the full diameter 

free from burrs and tool marks. A worthwhile portion of the action bat and Mlver-soldered in 

finishing touch is to coat the mating surfaces with place. The action bar lug Is attached to the other 

a very fine-grit paste lapping compound and end in the same maimer. 

work them together until smooth. Make the forend by boring a hole lengthwise 

A l/8inch wide slot is cut through the top through a piece of 2 inch diameter black nylon 

the threaded end of the receiver. This begins at that is cut to the desired length and the ends 

the forward edge and extends to the rear 1/4 squared. The hole should be slightly larger than 
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the barrel diameter. One end ia bored and 
threaded to screw onto the action bar. The out- 
side la turned to the ^ape shown, or whatever 
contour suits you. 

A barrel-retaining nut is made and threaded 
to screw onto the receiver, bearing aga^t the 
flange at the front of the barrel extension and 
holding the barrel in place. The outside diameter 
should be knurled. Both for appearance and to 
facilitate tightening and loosening by hand. 
Knurled surfaces can be enhanced appearance 
wise by leaving narrow bands along the surface 
with slight grooves between them and knurling 
the bands. Usii\g this method, the knurling totd 
is fed straight in, without sideways movement, 
on each raised band. This results in rfiarp, well- 
defined, even diamonds that may be hard to 
obtain in a continuous lengthwise ImurL 



If the muzzle brake is used, a front sight can 
be made by cutting an M16 front sight shorter 
and silver soldering it to the body, or an 
adjustable front sight can be made as shown in 
Chapter 15. 

If everything is the way it should be, you 
should be able to put Ae upper leeeiver/bairel 
assembly together now. Screw Ae forend on the 
action bat put Ae barrel nut over Ae action bat 
and insert Ae barrel inside. The bolt is added in 
place and Ae assembly inserted Ato Ae receiv- 
er. The barrel nut U screwed onto Ae recelvet 
forming a solid assembly. 

The tear sight/carrying handle assembly is 
cut from 14-gauge sheet metal and bent to shape 
around a form block. The lower legs are bent to 
shape and a 1/4-Ach hole drilled through each 
of Ae mounting tabs. It is now located m place 
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are then welded in place and the teams ground 
smooth. The upper side that mates against the 
upper receiver is milled flat and radiused inside 
using a 1 l/2dndt ball cutter to a doee fli with 
die round -bodied receiver. The front flUer block 
It cut out to mate with the front mounting 
bracket on the upper receiver. When fitted satis- 
factorily, both receivers are clamped together 
and the hole for the croasbolt drilled, threaded, 
and counterboied for the screw head. The grip 
mounting boll hole Is located by holding the 
grip in place and marking the hole through 
bolt hole In the grip. This hole extends through 
the bottffln of dre lower receiver and through the 
tear mounting bracket, which Is threaded to 
accommodate the grip telt that holds the grip, 
lower receiven and upper receiver together. 

The buttstock is adapted from a surplus MI6 
stock by turning an aluminum bushing to fit 
into the dont end of the stock and a stmilai one 
at the rear. This assembly is held In place by a 
long dnwbolt made by threading one end of a 
section of drill rod and welding a head on the 
other. A screwdriver slot can be cut with a hack- 
saw. This stock, as it stands, will be too dioit, so 
the buttplate 1$ ground flat and a recoil pad 
added. This will lengthen the stock by as much 
as an inch. 
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and welded to the receiver by putting the weld 
inside the holes. When dressed smooth, no evi- 
dence of die welding will show. 

Using the pattern shown, cut two lower 
receiver sides and bend the bottom flanges to 
the inside. If possible these should be clamped 
to a 1 inch thi^ spacer block and the seam along 
the bottom welded. The respective filler blocks 




The small parts, including 
the trigger, hammer, seat mag* 
azine latch, and others, are cut 
to shape from flat stock by saw- 
ing and milling and flnished by 
filing and sanding. Any holes 
through these parts should be 
drilled first and the outline of 
the parts laid out using the 
holes as reference pcdnts. Make 
cardboard templates for these 
parts and, with the hole loca- 
tions lined up, scribe the out- 
line of the part on the metal. 

The sheet metal parts, in- 
cluding the trigger bv, discon- 
nector, and action lock, are cut 
to shape from 14-gauge sheet 
metal using the methods de- 
scribed above. Since the sheet 
metal doesn't contain enough 
carbon to harden properly, they 
will require surface, or case 
hardening. This is easily ac- 
complished using the Kasenlt 
treatment described elsewhere. 

The coll springs required 
can usually be found In hard- 
ware stores, auto parts stores, 
and gunsmith supply houses. I 
used an M16 hammer spring in 
this gun, as I have before in a 
number of gun designs, be- 
cause it Is cheap, dependable, 
and available. These are adver- 
tised by surplus parts suppliers 
at prices from SI up, which 1 
consider a bargain. 

The magazine latch, or re- 
tainer, is fitted easily by first 
drilling the hinge pin hole 
through the lower receiver. 
Then, with the magazine in 
place, the latch is placed in 
position with the upper end 
bearing against the block on 
the back of the ma^zine and 
the hole drilled using the hole 
through the receiver as a drill 
bushing. This should require 
little or no further fittiiig. 
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A <lot 1« cut with a 1/8-inch end mill in the 
grip for the rear end of the trigger guard to fit 
into. The tabs at the faoni mate into the slots in 
the lower receiver, forming a solid assembly 
when the grip Is secured in place. 

Assembly is accomplished by pinning the 
sear in place, followed by the hammer. The 



action lock is then installed, followed by the 
safety, then the trigger and disconnector which 
both pivot on the same pin. The trigger assem- 
bly is installed in the lower receiver body, which 
is then secured to the upper receiver with the 
crossbolt at the front of the action and the grip 
bolt at the rear. 
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Ornameniation 
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T here are titnea when, as a number of 
good guns are displayed together, 
either standing In racks or laid out on 
display tables, one among the group will divert 
ittentlon away from the others. This happens 
even when the entire group consists of the same 
make and model. Almost invariably this is due 
to the one having a better finish. Or maybe more 
attractive figure or graining In the sto^ wood. 
A good bit of the lime thou^ It will be due to 
extra ornamentation such as engine turning of 
bright parts, matting and metal checkering or 
an outstanding checkering )ob. 

Whatever fire reason, the prototype gun that 
we have spent so much time and effort to pro* 
duce should be an attention getter. Therefore, we 
will finish all exposed mirfaces to the best of our 
ability. All metal surfaces ate finished free from 
tool marks and blemishes, with all surfaces flat 
and true. Lines remain strai^l and well defined 
and corners sharp and square. The wood is 
smooth and without tool oi sanding marks, with 
all pores of the grain filled, and a dick, smooth. 



even finish applied. This should be enough to 
attract and hold anyone's attention. The worst 
trouble Is, most of the others may be equally 
wdl finiahed. So let's take a look at some extra 
ornamentation that will usually be the attention 
getter required to make our gun stand out from 
the others and be noticed first. 

Engine turning, also known as damascening 
and spot poUshin^ is a type of ornamental pol- 
ishing used mostly on breech blocks, or bolls, 
and magazine followers. Properly done, this 
process adds considerably to the appearance of 
ttw finished firearm. It is also handy for covering 
minor blemishes that cannot be removed easily. 

The process consists of overlapping polished 
aides erf small diameter, equally spaced length- 
wise and axwswise, or around the circumference 
of a round bolt This is normally done using an 
abrasive-tipped tool chucked in a drill press. 
These tools can consist of small abrasive-loaded 
rubber tods, which are usually 3/16 or 1/4 inch 
In diameter. These are contained In a holder 
especially made for the purpose and available 



£rom gunsmith supply hous- 
es. They can also tw held in 
thin-w^ed tubing or a rod 
with a hole drilled in one 
end. The commerdaJ holder 
doesn't cost much, so it 
should be used if possible. 

Another, better, method 
is to use small wire brushes 
of 3/16 or 1/4 inch diameter 
mounted on a stem that can 
be secured in a drill chuck. 
These brushes will begin to 
spread out as they are used 
and make a progressively 
larger pattern. This spread- 
ing can be prevented by 
slipping a tight-fitting O 
ring or a short length of 
heat-shrink plastic tubing 
over the bru^ leaving only 
about 1/8 Inch protruding. 

Either of these is mount- 
ed In a drill chuck and 
turned at a fairly high 
speed. The wire brush must 
be used with an abrasive 
paste compound mixed with 
cutting oil. The part to be 
processed is given a thin 
coating of the abrasive paste 
and the wire brush brought 
into contact with the sur- 
face. The wire brush, turn- 
ing in and coated with the 
fairly coarse abrasive com- 
pound, will make well- 
defined complete circles on 
a rounded surface while the 
solid abrasive rods may not. 
The rods can also be used 




with the abrasive paste to Tlw grip enMnsmlnaent too Hock Is skip-lint chsckersd. 



give deeper patterns. 

It is Important that some 
precise method of spacing be used to obtain a 
perfect job. If flat surfaces are present, the 
milling machine can be used for both length- 
wise and crosswise spacing. If a round bolt or 
other part is to be patterned, some sort of 
indexing fixture should be used. These are also 
available from gunsmith supply houses and 



should be acquired if a number of jobs Is antici- 
pated. If only a few will be done, equall)' 
spaced index marts can be laid out on masking 
tape and the tape wrapped around the drcum- 
ference of the work, as was described else- 
where for Indexing muzzle brake gas ports. If 
care is taken to align these index marks exactly 
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on center in the mill vise, a 
presentable job can be done. 

The appearance of 
exposed saew heads can be 
enhanced somewhat by 
checkering them with a flne 
metal checkering file. The 
appearance of these will be 
improved if true diamonds, 
approximately three times 
as long as they are wide, are 
formed. Short, dumpy dia- 



monds Of squares, as many 



people who try to do this 



wind up with, ate not nearly 
as attractive as the longer 
diamonds. 

One simple way to do 
this is to clamp the body of 
the screw or bolt in a vise 
with the screw slot at a right 
angle to the vise jaws. The 
bottom side of the screw 
head should rest against the 
top of the vise. Spaced lines 
are cut with the checkering 
file at a 30 degree angle to 




tne screw slot. Atter tne 

screw head is covered In The9rtpan«tofsndtts»»nh«are«e«l»«Jtji*.gawiiparoundpetlwnwW^^ 



this one direction, another 
set of lines is cut at an opposing matching angle 
to the screw slot. Several passes will be required 
to cut the diamonds to their proper depth, 
which will be the depth required to bring the 
lops of the diamonds to sharp points. 
Sometimes it is necessary to use a small triangu- 
lar file to point up the diamonds. 

Malting can be used to both enhance and 
break up the otherwise plain surfaces and to 
lessen light reflection. Border lines should first 
be cut around the perimeter of the area to be 
matted. Straight, even border lines can be cut 
lightly into the metal surface by chucking round 
work in the lathe. A sharp point is ground on 
one end of a lathe cutting tool, which is then 
mounted in the lathe tool post with the sharp 
point exactly on center. 

Assume that we are marking border lines 
that will enclose a matted area on the upper side 
of a round receiver. Since the receiver is already 
mounted in the lathe chuck with the ouOioani 



end supported by a center, the sharp, pointed 
tool is drawn up against the surface of the 
receiver using the lathe cross slide. Rotate the 
receiver until the location of the border line is 
directly in line with the lathe tool. Then feed the 
tool into the receiver surface lightly with the 
cross feed and draw it lengthwise using the 
lathe carriage hand wheel. It is totaled at each 
end, with the lathe tool still making a light cut 
to the point where the other lengthwise border 
line begins, and it is again drawn lengthwise 
along the surface. All four comen are connected 
in this manner. 

Borders are cut in the same manner on flat 
surfaces by forming a sharp point on a short 
piece of drill rod or a broken end mill, which Is 
then mounted in the milling machine quill. With 
light down pressure on the pointed tool, cut Ion- 
gitudual lines by drawing the material length- 
wise with the handwheel on the milling 
machine table. TN power feed can be used for 
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this. End cuti, or right angle cuta, are made 
using the cross feed. Any burrs that aie thrown 
up as a result of this process should be removed 
before proceeding further. 

The actual matting can be done in a number 
of ways. One way is to make up a matting 
punch by forming a pattern on a short piece of 
drill rod. An easy way to form such a pattern Is 
to place one end of the drill rod (it should be 
3/16 or 1/4 inch in diameter and some 3 litdtes 
long) against a fairly coarse file and hit the other 
end with a hammer. This will leave an imprint 



of the file teeth on the face of the punch. The 
drill rod is then rotated 90 degrees and the pro- 
cess repeated. This will result in a pattern con- 
aisting of small squares cm the face. The drill rod 
is now hardened and drawn at a light straw 
color. It can now be used like a purtch by placing 
it against the surface of the receiver and hitting 
it widi a hammer. This process is repeated until 
aO the area Inside the b^ers has bm coveted. 
Another tool just like this one should be made, 
but with two flat adjacent sides in order to get 
conpletely up to the ccvners of the border. 
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An easier, less time-consuming method 
will result from use of the electric engraving 
tool that is sold in hardware stores and hobby 
shops all over the country. These come with a 
carbide tip installed. If possible, a diamond 
point should be obtained and installed since it 
will stay sharp far longer. 

To use the tool, turn it on and move the 
point back and forth aooss the surface. Srane 
7,000 to 8AXX) strokes per minute will result in 
a dose, evenly matted surface. The material 
should rest on a solid surface while being 
treated. If It is held in one hand and the 
engraving tool held In the othei^ the finished 
pattern will take longer to complete because 
the matted material will lend to bounce away 
from the engraving tool. The tool has a cali- 
brated stroke adjustment which supposedly 
regulates the len^h of the stroke. This should 
be set first near the middle of its settings and 
adjusted according to your taste. With a little 
practice, professional quality work v/iU result 

This treatment can also be applied to sight 
bases, shotgun ribs, the lops of quarter ribs, 
snd any other surface where contrM or a non- 
reflective surface Is desired. When used on the 
upper surfaces of certain receivers and the 
remainder finished in a highly polished bright 
blue, the lower receiver finished with a vivid 
case-colored pattern or french grey, combined 
with well-figured, gloss-finished wood and a 
decent checkering job, the end result will cer- 
tainly attract attention. 




A trip gun mock M tsrsnd M«n Mdp-lne dwcMrlng. 



Like so many other dimensions of aaftsman- 
ship, well-executed checkering is the result of 
understanding what is required to obtain it and 
practice. Good checkering consists of s series of 
fine diamonds contained within a border or out- 
line. Each of these diamonds is of equal size and 
shape. The lines aie straight and, if interrupted by 
a ribbcm or other design within the pattern, contin- 
ue on the other side as tbou^ no su^ interruption 
was made. All diamonds are cut to the same depth 
and finished to sharp points all the way up to the 
boideii where the Una forming the dtedcering stop 
without any nicks or runovers. The diamonds 
formed are just that, diamonds. Not squares or 
rectangles, but true diamonds, with a length of at 
least three times their width. Equally Impntant 
the pattern matches on both sides. 

The preceding describes what could be con- 



sidered a perfect checkering job. One couid do 
well to try to addeve this. In 50 years of trying 1 
have yet to execute a perfect checkering Job. 
Neither has anyone else that I ever saw. Every 
jc^ that 1 have ever examined has had a little 
something wrong with it my own included. But 
we keep trying in the hope that we will, some- 
day, achieve this goal. 

As with other undertakings, decent tools and 
equipment will have a positive effect on the fin- 
ished product, Checkering tools have come a 
long way since the time when I tried to use 
pieces of umbrella rib with teeth filed in as a 
spacer and a bent triangular file to deepen the 
lines. I had to hunt for several months before I 
found a junk umbreUa to salvage ribs from. 
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Today there are several makers of quality check- 
ering tools at reasonable prices. Thm go a long 
way toward eliminating the excuse that ‘1 didn't 
have any good tools.' These are generally avail- 
able as individual tools or In sets. While all the 
tools that make up a set will eventually come in 
handy, a two-Une spacing tool and a ^gle-Une 
tool are all that are ^»olutely necessary. A bor- 
der cutting tool should probably be acquired at 
the same time, since minor runovers and nicks 
In the border can be camouflaged using this tool. 

My own choice of commercial tools are the 
handles made by W.E. Biownell. which are called 
'hill view* checkering tools because of a loop in 
the handle just behind the cutter. The full view 
feature is not as important as the fact that these 
handles are stlffer and less subject to bending or 
springing than the others. I suggest that you 
purchase four of these handles. 

I prefer the cutters made by Dem-Bari. They 
seem to stay sharp longer than the others, and 
the spacers tend to be more uniform. It isn't 
funny to change cutters partway through a 
checkering job, only to find that the new cutter 
doesn't cut the same width lines as the one 
replaced. Several of each cutter should be pur- 
chased. Single-line cutters, two-line spacers, a 
bordering cutter (one of these will last a long 
time), and a couple of skip-line cutters which 
will eventually come in handy, 
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A small veinlng tool is needed for cutting 
tight curves in borders and sometimes for finish- 
ing very short lines. Dem-Bart makes one of 
these and includes It in their checkering sets. 
The one made by Gunline and sold as an indi- 
vidual tool as well as in their checkering tool 



sets works better (oi me at least. This V tool has 
a little radius left at the bottom on the inside of 
the cutting edge. If this radius is removed with a 
knife edge stone, file, or narrow grinding wheel, 
the tool win cut smoother and cleaner. 

While you are ordering the tools, include a 
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Dem-Bart layout guide. This consists of a bent 
scribing tool fastened to a wood block, with a 
setscrew to hold it in place. The space between 
the scrlber and the wood block is ad|ujtable. By 
locking the quill In place and drawing the wood 
block along the top of the stock, lop fotend bor- 
der lines can be located parallel to and exactly 
the same distance from the top line of the stock. 

A good checkering cradle is also a necessity. 
Do not get one of the cheap ones made from a 
pine 2x4 with a couple of stove bolts holding it 
together. The people who sell these should be 
ashamed of themselves. A good commercially 
made checkering cradle will cost over $100. You 
can make one yourself that will serve as well as 
any you could buy, but it should be made frran 
metal or hardwood, not cheap pine. Almost 
every gun magazine has featur^ articles on 
how to build checkering cradles, so it should be 
a simple matter to find plans for one. The sturdi- 
est design available shc^d be used. 

Correct layout of the checkering pattern is 
one of the most important aspects. Once this is 
accomplished, you are well on your way to an 
acceptable job. The biggest problem that can 
have a diverse effect on this is the fact that many 
stocks are not symmetrical. There was a time 
when I took in custom checkering jobs on smcks 



that others had made. Most of these were made, 
or t should say finished, from seml-inletted 
blanks. Almost invariably, they were lopsided, 
or nonsymmetrical, or thicker on one side than 
Ac oAcr. By cheating I usually managed to get 
most patterns to appear the same on both sides. 
But if anyone had taken Ae trouble to measure, 
they would have found that each panel differed 
A direct proportion to how much Ae stock var- 
ied from side to side. 

Two more Hems should be made before 
beginning A plastic diamond, 3 Inches long and 
1 inch wide, is cut from thin, clear plastic sheet. 
A visible center line should be scribed, both 
lengAwise and crosswise. This will serve as a 
template to establish the angle of the master 
lines A each panel and assures Aat Aey will all 
be similar: 

One or more strips, 1/2 Inch wide and at 
least 8 Aches long can be cut from the same 
materiaL BoA sides of Aese Aould be straight, 
smooth, and parallel. These will be used to lay 
out the full-length master lines by wrapping 
Aem around the stock at Ae established angle 
and drawing a line alongside. 

A centerline must be established along Ae 
bottnn side of the fotend. This would be simple 
enough if we were sure it was symmetrical. 

!4S 
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simply wrap a piece of paper around it and 
mark both outside edges. Fold the paper in half, 
then wrap It around the stock again. The crease 
where It was folded will Indicate the centerline. 
Since if probably isn't symmetrical, however, 
this won't work. Pad the sides with thin card- 
board or plastic to prevent Its being marred or 
blemished, and draw up a parallel damp snug 
against the sides, just behind the forend tip. 
Measure across the jaws and halve the measure- 
ment. Mark It on the stock. This will be the for- 
ward end of the centerline. Move the clamp to 
the rear Just ahead of the action and repeat the 
operation. A lengthwise line connecting these 
two points will be the exact centerline. The line 
should be drawn with a very soft pencil on a 
piece of masking tape positioned lengthwise 
along the bottom of the forend. 

The upper border lines are scribed using the 
layout guide as described earlier. Make sure 
these are the same length and begin at the same 
point. If the forend pattern is to wrap ccmplete- 
ly around the wood, the plastic diamond is 
positioned on the centerline and a line drawn 
along two sides, forming the angle of the master 
lines. These lines are extended to the borders by 
placing the long plastic strip along the angle 
lines and extending them with a pencil. If a 



two-piece pattern is used, lower border lines are 
drawn ret eadt side of, parallel to, and equally 
spaced along the bottom centerline. These 
drawn lines are then carefully cut with the sln- 
^e-line tool. Adjacent lines should be drawn 
parallel to the master lines and spaced by the 
width of the plastic strips. These serve as refer- 
ertce points to aid in keeping the spaced lines 
pointing in the same direction. If curved end 
borders are to be used, they should be located 
using a template or pattern and the outline 
drawn. If a point pattern is used, the outline is 
drawn with a soft pendl only and the final out- 
line established by the checking. 

We hear about making paper patterns and 
wrapping them around the ^p. Tl^ won’t real- 
ly work since the paper won't conform to the 
compound curves o( the lower side of the grip. 
This Is still a good idea if you can come up with 
ductile material kr the pattern that will conform 
to die ctmtour vrithout wrinkling. A thin sheet of 
lead big enou^ for the pattern would be ideal 
for this. With a line drawn at the desired dis- 
tance above and parallel to the grip cap to serve 
as a locating point and a renterline drawn along 
the top of the grip, the sheet lead pattern is posi- 
tioned in place and a line drawn around it. It is 
then repositioned on the other ride and the pro- 
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cess repeated. Master lines are located and 
drawn using the plastic diamond. 

The slock is mounted in the checkering cra- 
dle and the actual checkering begun by placing 
one row of the spacing tools' teeth in one of the 
master lines and moving it firmly back and 
forth, cutting from one border to the other. No 
attempt should be made to cut the lines to full 
depth on this first pass; we are only spacing 
the lines. Cut each line up to the border and 
stop. The cutter must be held perpendicular to 
the surface of the slock through the entire 
length of the cut. If It is allowed to tilt or angle 
either way, the line spacing will be affected. 
This Is one of the main advantages of using the 
cradle, since the work can be rotated under the 
cutter. When both master lines have been par- 
alleled on both sides with spaced lines and the 
entire pattern filled in, the single-line cutter is 
used to deepen the lines and bring the dia- 



monds to a point. The lines will require going 
over several times, both with the single-line 
tool and at least one more pass with the spac- 
ing tool, when the lines are almost to full 
depth. This will serve to keep the line width 
uniform. Remember to always hold the cutter 
perpendicular to the work. 

Finish the wotk by cutting the outline to full 
depth. If you have runovers, the border tool 
be used cut a two-line border which, 
hopefully, will hide them. If they are bad enough 
that two lines didn't hide them, you might as 
well cut another border around the whole busi- 
nesi, and let on like you admire wide borders. 

When the checking is as good as you can 
make it, brush it out carefully and completely. A 
thin coat of finish is brushed in as an attempt to 
weatherproof it. Brush it in thoroughly, since 
any excess that might remain will clog and 
obscure die pattern. 
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W ith all the component paite made, 
we ate now fa^ with the task of 
putting them together in a manner 
that will cause the gun to look and p e ifotm in a 
way that makes us proud. 

If slots for the e x tr a ctorfs) have not yet been 
cut In die bolthead. It should be done now. The 
spring pockets are drilled and, with the extractor 
In place, a hole for the hinge pin Is drilled. The 
hook engages the rim of the case when the case- 
head is held against the bolt face. If an inside 
extractor Is used, it should not have a sharp 
hook. The case rim must cam this ok c^ien as 
the ejector pushes the case out of the acti^ 'Ry 
a 60-degree angle Rist and modify it If neces- 
sary. The extractors should hold the case firmly 
against the bolt fin. Front faces of the edracm 
hooks should be angled and the edges beveled 
or rounded to assure that they will slip over the 
rim of a chambered case. 

Geaiance for the e xtractors must be provided, 
both In the end of the banel and in the receiver or 
barrel extension. Relief cuts in the barrel must not 



extend into the chamber. These cuts should be 
angled inward, toward the chamber end, and 
match the angle of the ex t ra ctor's forward edge 
closely. Location of these relief cuts can be estsl> 
Ushed by coating the forward edges of the extrac- 
tors with lipstick or some other form of 
nondiying adored substance. Then, with both the 
barrel and boH in fiieir respective locations in the 
receivo; the btrit is pushed forward into contact 
with the end of the baneL The marits left on the 
end of the barrel liwllcate where the relief slots 
should begin. It may be necessary to remove one 
extractor when doing this. Locate and fit each one 
individually. If a rotating bolt is used as a means 
to lock the action, the slOT must continue around 
the baird h> matdi the amount of bolt rotation. 

Relief must also be provided m the Inside of 
the tecdver or barrel edension to allow clearance 
for the extractors to move outward far enough to 
slip over the rim of a chambered case. Locaticm of 
these cuts can also be established through use of 
a orated compound as described. 

The ejector is located on the opposite side. 



away from the ejection port. It must extend 
inside the outer rim of the boll face, far enough 
to strike the case head dependably and push 
(perhaps knock would be a better word) it out of 
the ejection port with absolute certainty, The 
ejector is usuidly attached to the lower frame by 
use of pins, screws, or silver solder. When 
assembled to the upper receive^ the ejector must 
extend up through the bottom of the upper 
receiver and ride in the slot that has been cut in 
the bolt to provide clearance for It. It must fit the 
slot closely but without rubbing or binding. 

In an ideal situation, the ejector will contact 
the casehead, causing the fired case to be thrown 
out of the gun Just as soon as the case mouth will 
clear the end of the bamL Since the bottcon of the 
bolt is in contact with the top cartridge in the 
magazine and is holding it down somewhat, pte- 
venting it from interfering with the case being 
extracted, the fired case must be ejected before 
the bolt travels far enough to release the next car* 
tridge In the magazine and let It move upward 
Into its feeding position. The forward end of the 
ejector may have to be cut back further if the case 
mouth does not clear the end of the barrel. This 
should be determined by test firing. 

Firearms chambered for pistol and .22 rimfire 
cartridges should have the top of the magazine 
positioned at a point where the extracting case 
just cleats the magazine lips. We hear about 
magazine-fed guns having a 'straight line feed,' 
but this Is moetly another old wives tale. If the 
magazine Is positioned to allow a strai^i-line 
feed in, it will also be a straight line back out 
again, and the head of the extracting case will 
hit the magazine Ups, preventing ejection. 
Meilher the magazine Ups nor the next cartridge 
In the magazine must Ik allowed to contact the 
extracted case before It is ejected. 

Most of the guns that I have built, except 
shotguns, utilized the lower side of the ejector to 
contact the lop of the magazine and stop its 
upward travel. It is held in position by a maga- 
zine latch, which, when depressed, allows 
removal of the magazine. The latch can be 
quickly and accurately located in position by 
first drilling the hinge pin hole through both 
sides of the frame. As usual, the hole through 
one side is slightly smaller than the other to 
serve as a means of holding the hinge pin in 
place. The magazine is then inserted into the 



frame, or well, and held in place by small wood- 
en wedges between the magazine body and the 
frame. The magazine latch is placed In the frame 
with the upper end pushed up tight against 
whatever It is supposed to bear against whether 
it be a block, slot or notch. Pull the bottom part 
away from die magazine sli^tty to approximate 
the latched position. Then, holding it upward 
against (he latching surface, place it under a drill 
mounted in a drill press or milling machine quUJ 
and drill through the magazine latch. The latch 
should now be polished on the sides to assure 
that it doesn't bind and pinned in place with the 
stiffest coil spring possible inserted in the spring 
pocket and bearing against the magazine hous- 
ing. It should lal^ and hold the magazine in 
place with little or no up and down movement 

U something slipped while you were drilling 
the hole and the latch won't snap in place, you 
should Ale a little off the lop, trying It frequently 
until it does. If it moved the other way and la too 
loose, you can make another part, plug the pin 
hole, and re-drill It, or peen the sides just behind 
the latching surface, which should stretch the 
metal enough to tighten the fit. One other way is 
to build it up slightly by welding and cut It bwk 
until it fits. 

An Ideal firing pin will extend all the way 
through the bolt and when the base of the firing 
pin (Ae end the hammer contacts) is flush with 
the rear end of the bolt the firing pin tip will 
protrude from the bolt face from .045 to .060 
inch. This can be measured using a depth 
oiicromelez If care is taken to hold the base par- 
allel to the boll face. Centerfire rifle and pistol 
firing pins should have a tip diameter no larger 
than .065 inch. Shotgun diameters are aomewhat 
larger, anywhere from ,100 to .125 inch. 
Whatever the diametez any of these should fit 
the hole through the bolt face closely and have a 
hemispherical, or half rounded, tip. 

The firing pin is held in place inside the bolt 
by a crosspin that intersects the firing pin hole at 
approximately one fourth of its diameter. The 
larger base end is relieved to dear this dosspin, 
which should permit some .150 Inch of length- 
wise movement. The crosspin hole can be locat- 
ed anywhere around the circumference of the 
bolt, as long as it doesn't interfere with the func- 
tion of any other parts. It should be 3/8 inch 
from the rear of the bolt and drilled off center 
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from the filing pin hole, whereby only about 
half the diameter of the crosspin protrudes into 
the firing pin hole. When drilling the hole, it 
must be plugged with a close-fitting rod b> sup- 
port the drill as it Intersects die firing pin hcde. If 
this is not done, the drill will try to 'crawl,' or 
wander off to the unsupported side and proba- 
bly break. Hold the rod that Is used to plug the 
hole with vise grips or some other kind of clamp 
to prevent its turning when the drill contacts it 

One side of the firing pin must be relieved to 
clear the crosspln. The easiest way to cut it is 
with a I/fi-lnch end milL A «h 1 spring that fits 
Inside the firing pin hole without binding and Is 
strong enough to keep the firing pin retracted 
inside the bolt body except when the hammer 
pushes it forward is Inserted in the firing pin 
hole. The firing pin is installed with the telid cut 
lined up with the croespin hole and the crosspin 
put in place. Make sure that the firing pin moves 
back and forth without binding. 

The firing pin tip protrusion, as applied to 
the striker-fired bolt, is stopped by contact 
between the cocking piece and the cocking 
cam. Protrusion Is adjusted by screwing the 
threaded firing pin In or out until the correct 
protrusion U achieved. 

Particular care must be taken when fitting the 
trigger group parts. Dummy pins, longer than 
the actual assembly pins, are made up so that 
the parts can be assembled on the outside of the 
frame or housing. The longer pins are placed in 
their respective pin holes and the component 
parts assembled cm these pins In their appropri- 
ate locations. This will enable you to observe 
and establish the correct angles for the sear and 
hammer notches. 

The sear nose and hammer notch should be 
square with each other when the hammer is in 
the cocked position. If the hammer notch is cut 
at a steeper angle, puUing or pushing the sear 
out of engagement will require it to cam the 
hammer back against the hammer spring slight- 
ly, which will result in an excessively heavy trig- 
ger pull. If the angle of the notch is shallow, it 
can be jarred off the sear, sometimes simply by 
the impact of the bolt slamming shut. This ^ an 
accidental way to make a full-automatic 
weapon. It is alM unsafe since it will probably 
fire when you don't want it to. 

If a trigger bar is used to transfer trigger 



movement to die seac the length of it can also be 
determined closely by using ^ mockup assem- 
bly system. There must be a clearance of .005 to 
.010 inch between the trigger bar and sear to 
assure that the bar will re-aigage with the sear 
after being cammed out of engagement by the 
disconnector Too much clearance will result in 
excessive trigger travel The disconnector proper 
should bear against the trigger bar and cam it 
out of engagement with the sear as the bolt 
retracts. The cam that causes disengagement 
must be located directly behind the rear end of 
the boh, with just enough clearance to permit it 
lo engage when the bolt is closed completely. 
Rearward movement of the boH should immedi- 
ately disconnect the trigger, preventing firing 
unless the boll is fully forward and locked. 

As used In the slide-action gun, an action 
lock is required. This locks the action closed 
until the trigger is pulled. Then, a pin in the 
right side of the hammer contacts the locking 
bar and pushes it downward and out of engage- 
ment with the rear end of the bolt, thereby 
allowing the boll to be moved to the rear. The 
portion of this lock that contacts the bolt pre- 
venting rearward movement should have just 
enough clearance to assure that its normal 
movement will not be impeded. It should 
extend upward only enough to lock positively. 
The release lever located just behind die trigger 
Is pushed upward to manually disengage the 
lock, permitting loading and unloading. This 
part will probably require a considerable 
amount of hand fitting and trying, especially on 
your first gun. 

The sliding safety, located just ahead of the 
trigger is in what most people who have used 
one consider the most accessible position possi- 
ble. Formerly favored by the U.S. military and 
used in both the Ml and M14 rifles since It was 
equally accessible to both left- and right-handed 
shooters, it was moved to other locations In suc- 
ceeding models that required a selector switch 
to permit full-automatic fire incorporated with 
the safety. 

The safety, as used here, requires that a flange 
at the front end of the slide body slips under the 
lower end of the seat locking It into the hammer 
notch. The flange should be beveled slightly at 
each end, which will permit it to start under the 
sear easily and, with further travel, cam it for- 
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ward slightly, There must be very little slack 
between these two parts. TWo stuEow dimples 
are formed on the bottom side of the trigger 
housing. A 1 /8-inch drill can be used to do this. 
A spring-loaded detent contairted in the body of 
the safety engages the dimples, preventing 
movement unless manipulated by hand. These 
must be positioned so ^t they engage at each 
end of the safety's travel 

It is fairly important that the chamber be cut 
within the prescribed headspace limits. When 
using a btowback action for centeifire caitrid^ 
the chamber should be cut with little or no 
headspace. Even a chamber that is .005 to .010 
Inch less than standard depth is acceptable. The 
.22 rimfire must have a full-depth chamber 
whereby the bolt will dose cmnpl^y on a .043 
Inch rim thickness. If the .22 chamber is too shal- 
low, the impact of a semiautomatic bolt dosing 
can very well crush the rim enough to detcmate 
the primirtg compound and cause unintentional 
firing of the gun. I have had this happen. 

Locked-breech guns using hlgh-pretaure cen- 
terflre cartridges should have chambers cut to 
preacribed dimensions, using standard head- 
space gauges If possible. Shims of .006 to .006 
inch can be used with factory cartridges if no 
gauges ate available. Shotgun shells vary in 
dimension a good bit, so slide-action and 
autoloading guru can have a chamber where the 
bolt will cloae on a shim ,010 inch thick placed 
between the shell head and the bolt face. Bolt- 
action guns can be ilightly tighter. 

Correct chamber depth can be deteimiitcd by 
Installing the bolt In Its locked position In the 
receiver or barrel extension. The distance 
between the bolt face and the forward edge of 
the receiver or barrel extension is measured 
using a depth micrometer. The chamber should 
be cut until this same measuremeni lesa .005 or 
.006 Inch, is reached by measuring from a cham- 
bered factory dimensioned casehead to the 
shoulder of the barrel just in front of the threads. 
If the barrel has an integral approach cone, the 
distance between the end of the approach cone 
and the shoulder which contacts the receiver 
should be measured. This measurement will be 
longer than the measurement taken from the 
bolt face to the receiver end, so we subtract the 
smaller from the larger. This distartce, plus a few 
thousandths, say .005 inch, should be the depth 



to a chantbered casritead, as measured from the 
end of the approach cone. These measurements 
will not be absolute, since thread stretching, 
shoulders crushing, and pure sloppiness may 
affect them. But th^ will be close. 

The angled approach cone as used in the 03 
Springfield and the M54 and M70 Winchesten 
contribute to flawless feeding. Several years ago, 
certain manufacturers announced revolutionary 
discoveries concerning tighter breeching which, 
supposedly, rendered this system obsolete. 
Actually what they did waa fix something that 
wasn't broken. Now, several designers have 
rediscovered the old aysiem and adopted it ii 
their own. And with good reaaon— this Is the 
most foolproof system devised ao fac Every now 
and then, tome so-called 'gunmaker' anrtouncei 
that he has irude a major improvement by chang- 
ing the approach cone angle by a degree or so. 
Regardleu of what they may claim, a 45-degree 
angle will serve as well at any. 

The feeding of rimmed cartrldgea or shells 
can be Improved by uaing a slightly convex con- 
tour In the approach cone. When the conect 
shape is arrived ab it will guide the end of the 
shell or cartridge past the rim counterbore in the 
end of the chamber without the acraping and 
gouging sometimes experienced. 

The high rear sight base/carrying handle 
combinations should have short talre bent paral- 
lel to the receiver and the horizontal part of the 
carrying handle. A 3/8-lnch hole la drilled 
throu^ each of these. With the base and receiv- 
er clamped together In their respective position^ 
the rims around the two holes ate welded, 
inside to the receiver using a TIG welding pro- 
cess. The holes should be filled and the welds 
built up slightly above the surface and dressed 
back flush with the surface of the surrounding 
metal. The edges should be peened down 
against the receiver with a hammer. This will 
result in the neatest installation possible. The 
machined sight bases should be attached with 
silver soldec 

With most of the designs described In this 
bo(^ the barrel assembly Is held In place In the 
receiver by a knurled retaining nut which screws 
onto the front end of the receiver. The buttstock 
is secured to the lower receiver by means of i 
through bolt The telescoping stock is Installed 
in the same manner except that the Inside pan 
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must be installed first and the outer buttstock 
added. The lower receiver, with the trigger 
assembly contained Inside it, is attached to the 
upper and held in place by one or more bolts. 
The bolt at the rear will extend throu^ the grip 
and hold It in place. 

Shotgun muzzle brakes are assembled by 
first Installing the locknut on the rear threaded 
collar. The main body is then installed and 
turned into place on this same threaded collar. 
The front pM of the brake is then irtstalled on 
the front threaded collar and turned, or screwed, 
up dght against the body of the brake, with the 
flange on the outer rim of the front part Inside 
the body. If the front sight is mounted on the 
brake b^y, It should be turned to its approxi- 
mate position and locked in place with the lock- 
nut. Final determination of the silt's position 



will be determined by firing and adjusting until 
the desired point of impact is found. 

One last Important point that must not be 
overlooked is the in^allation of a locating pin to 
position the barrel assembly In the same rela- 
tkHishlp to the receiver when It Is removed and 
leplacH. A 1/8 inch wide slot la cut through the 
wall of the upper receiver extending back from 
the front edge 1/2 inch. Vfith the barrel posi- 
tioned in place, and using the slot as a guide, a 
No. 31 drill la used to drill a hole for the locating 
pin into the surface of the barrel Do not drill all 
the way through the barrel. A ahort 1/8-inch 
diameter pin is pressed into the hole and short- 
eited until the barrel retaining nut will screw In 
place over it This pin and slot relationship will 
relocate the barrel assembly in the same position 
each time it is assembled. 
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W hether we like it or not, very few 
prototype flreanni fun^on flaw- 
leMly when first assembled. Some 
of the ones that 1 built wouldn’t shoot at all until 
1 redesigned and rebuilt them sU^tly. 

With all of the compoiwnt parts heal treated 
and finished, the gun should be assembled and 
tested before bluing. This Is done because a cer- 
tain amount of file work and further polishing 
may be required which would mar the ftnlsh 
and cause it to have to be redone. This is, gener- 
ally, a waste of time. 

Before any attempt Is made to fire the guit, 
you should make certain that the chamber and 
bore are clean and free from abrasive dust and 
metal cuttings. Make sure that a cartridge or 
shell will go all the way into the chamber and 
come out again without effort. If it doesn't, 
something is wrong. You should have been using 
a new unblemished factory round for the test 
Inspect it carefully for scratches or burrs made 
by whatever interfered with its chambering. A 
sharp edge at the Up of the chamber or burrs 



along the extractor slots wlU likely be the esuse. 
A small amount of polishing ntay very weU cure 
the problem. Sometimes it is necessary to insert 
the chamber reamer and turn it a couple of revo- 
lutions without any forward pressure exerted. 

Headspace should be rechecked after final 
assembly. When parts are disassembled and put 
back together again, they sometimes do not fit 
exactly the way diey did Uie first time. Threads 
sometimes stretch or shoulders crush during 
ti^tening, causing a barrel to extend slightly 
further Into d>e receiver than it did before. This 
can cause a decrease In headspace. 

Headspace, to anyotte who doesn't know, has 
nothing to do with hat size. It is the distance 
between the head of a hilly chambered case and 
the face of the breechblo^ or bolt. Since rim 
thickness and cartridge lengths, which establish 
head^»ce, are not always Identical, the chamber 
must be cut deep enough to allow the bolt to 
close on all standard cartridges of the specific 
caliber, Since it is sometimes difficult to tell 
which ate the largest or smallest cartridges In a 




to come up with the correct chamber depth if 
possible. Otherwise, thin shims should be used 
between the cartridge head and the bolt face. 
The bolt should not close on a shim over JX)6 
inch thick. Several cartridges should be tried 
along with the shim, and the boll should close 
on them all. If the headspace is excessive, the 
easiest cure is to set the barrel back one thread 
and recut the chamber to the correct depth. 

I have been reading and hearing about what 
will result from firing guns with excessive 
headspace ever since I was a boy. Several of the 
older gun books warn of actions being blown 
into small pieces due to this condition. 1 have 
never seen this happen. 1 have seen blown-up 
actions and pistol cylinders as weU as blown-out 
chambers on shotgun barrels a number of times. 
But excessive headspace was not the cause. 
Extreme overloads, overlong case necks, and the 
wrong powder were the causes. I have never 
seen a blown-up gun caused by factory ammu- 
nition. If one uses factoiy loads exclusively, few 
problems will be experie^d. 

An example comes to mind that lends credi- 
bility to the Idea that excessive headspace is rtot 
ai dangetoua aa many people believe. It must 
have been 30 years ago when a couple of 
acquaintances came to my shop with an old 1893 
7mm Mauser, They said they had been trying to 
blow it up by using various overloads. They 
said they had tied the gun to a truck tire and 
pulled the trigger with a long string. They 
claimed to have fired over 500 rounda of the 
hottest ammunition they could concoct thtou^ 
this gun. The only damage to the gun was to M 
the bolt back enou^ to result in about .050 inch 
of excesaive headspace. They needed an extra 
gun to hunt with the next day and wanted to 
know if there was anything I could do to assure 
that it would be safe to ahoot. 

I didn't really want to, but I peened the lock- 
ing lugs enough to move the rear edges back far 
enou^ to eliminate the excessive headspace. We 
agreed that it should only be fired a few times 
and that 1 was not to be held responsible for any 
mishaps that might occur. 1 lost track of the 
owner and the gun some IS years ago, but the 
last I knew he was still using it and it was still in 
one piece. So it may be that the horror tales we 
hear regarding excessive headspace are some- 



what exaggerated. This is not to say that I 
endorse excessive headspace, Nothing could be 
further from the truth. 1 always have and will 
continue to set up chambers within the pre- 
scribed limits. But 1 am sure that many thou- 
sands of rounds are fired each year from 
firearms with excessive headspace without the 
disastrous lesulls predicted. 

The first time the gun is tried, tui empty case 
containing a primer only should be loaded and 
fired. If an autoloader, the bolt should be 
allowed to slam shut on the chambered case. A 
slide-action should have the bolt jerked forward 
as rapidly as possible. If the firing pin is loo long 
or protrudes too fat this is a good way to find 
out, If the hammer can be jan^ out of engage- 
ment, you need to know about it before you 
start using live ammunition. When firing 
primers only, you will find that the primer baeki 
out of the case sli^tly. This is normal and noth- 
ing to be concerned about, since the impact of 
the firing pin pushes the case forward Into the 
chamber. This does not happen with loaded 
rounde since gas pressure pu^es the case back 
against the bolt face. 

If the empty case snd primer test works out 
as It should— that Is, if the primer does not fire 
until the trigger is pulled — a live round should 
be fired. Use a factt^-loaded round for this. Of 
course your handloadt are better than factory 
rounds, but why waste them when an inferior 
factory-loaded round can be used in its place? 

How much cmfidence you have in your abili- 
ty should govern the method you use to test fur 
the gun. Ever since I have been old enough to 
know what was going on, I have heard about 
gunsmiths tying newly rebarreled or otherwise 
modified guns to some heavy object and test fir- 
ing them by means (rf a heavy stilng attached to 
the trigger. I have personally built, manufac- 
tured, r^arreled, and otherwise modified sever- 
al thousand guns in my lifetime, and I have 
never once felt it necessary to resort to remote- 
control filing such as this. While 1 do usually 
hold each gun at arms length and In one hand to 
test fire it this is mostly because I don't want gas 
in my face in the event that the firing pin should 
be longer than I thou^t it was and pierces the 
primer, in my own guns, 1 have verified that the 
bore, chaml^, locking system, and materials 
used are tiie way they are suppoised to be. There 
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is no reason to even think they mi^t blow op, 
This is not to say that I lecommntd your doing 
likewise. You must make up your own mind as 
to how you handle it Personally, I would not 
take the chance of having my gun ddnned up or 
otherwise marred if the tied-down gun kicks 
loose from its mounting and goes skidding along 
the ground or other hard surface. 

After the first round is fired, pay close atten- 
tion to whether or not the case extracts and 
ejects easily. If the empty case is not extracted, 
there may be any of several reasons. With an 
autoloading action, it often happens that the bolt 
doesn't open far enough for the ejector to con- 
tact the caaehead. When this happens, the empty 
case simply goes back in the chamber when the 
bolt closes. This will make It appear that the case 
didn't extract, ao check It further by pulling the 
bolt briskly to the rear by hand. If the case 
comes with It and is ejected, we know that 
something else is wrong. 

In the case of a blowback action, there are 
three things that are likely to cause this: the b^t 
Is too heavy, the recoil spring ia too stiff, or the 
action is loo tight to work freely. This is usually 
due to burrs, toolmarka, or an oversize bolt. 
Before going any further, remove the recoil 
spring and work ^ action back and forth sever- 
al times by hand. It should reciprocate easily 
without binding, If it doesn't, take the boll out 
and examine It carefully for gouges or scratch 
marks, if such are present, locate and eliminate 
the cause, which will usually be a burr or other 
rough place Inside the receiver, It sometimes 
happens that the bolt needs a slight reduction in 
diameter to work smoothly. Often this can be 
accomplished simply by further poU^iing. 

When, and if, ^e gun works freely, reassem- 
ble it and shoot it again. If it still doesn't work, 
try cutting a couple of coils off the recoil spring 
and test fire it a^n. If it still doesn't work, cut 
a couple more coils. Remember, though, that the 
recoil spring must retain enough energy to push 
the bolt forward again while stripping a car- 
tridge from the magazine and pushing it into 
the chamber, so shcetenlng the spring must not 
be overdone. 

If it still doesn't open completely, weight 
must be removed from the bolt Since we can't 
shorten it without relocating the hammer and 
firing pin, the best way to remove wei^ will be 



by cutting a scries of flutes lengthwise around 
the dicumference of the bolt. It is also possible 
to drill lengthwise holes into the bolt 4om the 
back, but care must be taken not to drill into 
other parts. Keep in mind while doing this that a 
9mm blowback bolt should weigh at least 10 
ounces, preferably more, A ,22 rimfiie bolt 
should weigh at least 4 ounces. A .45 bolt should 
be a minimum of 12 ounces. 

Locked-breech autoloading guns that don't 
open cxnnpletely can sometimes be made opera- 
tive by further polishing as described above. 
They will seldom need the recoil spring cut or 
the bolt lightened. Usually they will need the 
gas ports enlarged or moved closer to the cham- 
ber Make sure the locking surfaces are smooth 
and lock and unlock without binding. 

Manually operated guns will have no such 
problems, If they or the autoloader fail to eject 
empty cases. It will usually be because the nose 
of the empty case strikes or rubs against the 
edge of the ejection port or the end of the barrel, 
What happens then is the empty case Is knocked 
back inside the receiver ahead of the extractor, 
jamming the action. Finding the exact spot 
where the case hits can be made easier by mark- 
ing die case so that you know where the top was 
in relabon to the chwbet. Ihls can be done with 
a dot of fingernail polish or lacquer. It can also 
be marked with a knife or file. Give the edges of 
the ejection port a coat of lipstick. Close the bolt 
on die chambeied ease and retract it as quickly 
as possible. The point where the case contacts 
the ejection port should show up, both in the lip- 
stick coating and by a trace of the lipstick on the 
empty case. The pm is enlarged slightly In the 
area where the case hitt. If it hits on the end of 
the baneL the ejector can be ^ortened sUghdy. 

The extr actor should have a sharp right-angle 
hook long enough to engage the rim all the way 
to the bottom of the rim groove. It must have a 
heavy enough spring to hold the cartridge base 
firmly against the boll face. When so<alled dual 
extractors are used, only the one adjacent to the 
ejection port actually has a sleep hook. The 
inside one isn't actually an extractor at all but 
serves to lurid the case against the true extractor. 
This one must have an angled face which will 
cam open as the Rector strikes the casehead. It 
too should have a strong spring, When a case- 
head is caught between the two of these, it 
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should be nearly impossible to pull the case 
straight forward from between thm. It should 
only pull away when an^ed toward the outside 
extractor. The hook angles on the extractors can 
also cause faulty efecilon. 

With the chamber empty and the firing mech- 
anism cocked, the gun s^uld be bumped heavi- 
ly against a sandbag or similar ncmrigid surface. 
This should be done several times, both with the 
safety engaged and in the firing position. If the 
hammer or firing mechanisms jars off, the sear 
and hammer angles must be changed. Don't 
allow this to go unattended. You should also try 
to pull the trigger with the safety engaged. This 
should also be attempted while bumping the 
gun against the sandbag. If the hammer should 
fall even once, correc ti ve action must be taken. 

The flange at the front of the safety that slides 
under the tall of the sear and blocks any down- 
ward movement must fit closely when engaged. 
If the hammer can be released with the safety 
engaged, it indicates that there is excestive clear- 
ance between the two parts. This could be cor- 
rected temporarily by bending the safety flange 
upward slightly. 'The trouble with this is that in 
time it will probably bend back again, so either a 
new safety or a new sear must be made with 
thicker, closer-fitting locking surfaces. Do not 
neglect this. It could very wdl get someone hurt 
or killed In the future. 

Locked-breech guns should be checked care- 
fully to make sure the disconnector cams the 
trigger out of engagement when the bolt is not 
locked. This can be checked by retracting the 
bolt about 1/4 Inch. The trigger should now 
move to the rear without releasing the hammer. 
This is a safety feature to prevent the gun from 
firing when the breech Isn't locked. It is trot to 
prevent full-automatic fire, as scxne people seem 
to believe, since full-autcmatlc fire is not possi- 
ble anyway unless additional parts are added. 
As It exists here, even If the disconnector was 
totally removed and the trigger held to the tear, 
no automatic fire would result. The hammer 
would simply follow the bolt forward without 
firing, But if it happened to fire without being 
locked, the bolt would open prematurely, allow- 
ing the unsupported case to be blown apart, 
spraying bits and paitides of the case out (rf the 
qection port, I had this happen otwe when a guy 
loaded one of his junk oversized reloads into 



one of my shotguns and fired it. It didn't hurt 
the gun, but someone standing next to the efec- 
ticm p<nt could have been hurt, ^^^th the designs 
shown in this boc^ the firing pin is too short to 
fire the primer unless the bolt is completely 
locked, or supposed to be. So don't take chances. 
Make certain ^t It functions properly. 

A cam at the front edge of the disconnector is 
forced downward by the bolt moving to the rear. 
This cam must almost contact the rear end of the 
bolt when in the locked position. If the cam Is 
toe short it will not disengage the trigger until 
the bolt has opened far eitough to unlock. The 
only way to c orrec t this is to make a new discon- 
nector v^th the cam further forward and cut It 
back a little ai a time until it works correctly. 

The blowback actions don't actually depend 
on the discoruMctor for anything except to make 
It rtecessary to release the trigger between shots. 
But it wcm't have any detrimental effect If these, 
too, are kept disconnected until the bolt is 
almost closed. 

Very well, we now have the gun to a point 
where the discoiutector works the way it la sup- 
posed to and the trigger and safety function prop- 
erly. The gun will fire and eject an empty case. It is 
time to check for feeding problems. Place two 
louttds In the truigazine and cycle the action. If the 
first round feeds and chamber Are it If it extracts 
artd feeda the secottd round, fire it too. If this one 
also ejects, congratulations, you are almost fin- 
ished. Tly it wUh several rounds and then a full 
magazine. If it feeds, fires, and ejects the empty 
OMt, any fiitiah pcdiahlng that la required and the 
bluing should be done. It Is flitished. 

You are probably luckier than I ever wu. The 
32» I made usually wouldn't toed the first time 
around, atKl I wound up bending the magazine 
lips, and sometimes the follower until they did 
toed, A lot of this was caused by the magazines 
being slightly different, even though they came 
from the same manufacturer. My 9nuns and .45s 
usually tod as assembled with only an occasion- 
al lip adjustment required. My centerfire rifles 
sometimes needed slight changes in the feed 
ramp angje to feed properly. 

It was the shotguns that gave the most trou- 
ble in their early stages. The first shotgun that 1 
built was finally modified and adjusted to a 
point that it would fire and eject one round. 
When two rounds wete placed In the magazine. 



158 



Home Workshop Prototype Rrsarms 




it wouldn't eject the first round but would the 
second. This was after I dug out the first case, 
which was still in the partially open acbot but 
jinined between the end of the barrel and the 
bolt face, and let it feed the second round. 1 
finally figured out that the nose of the round 
that was still In ttie magazine rode too high and 
pushed the extracted case up against the roof of 
Ac receiver, binding it enough to prevent ejec* 
tlon. I reshaped the follower and bmt the maga- 
zine lipa inward at the front, which lowered the 
nose of the case as It related to the magazine. 

After aeveral attempts, I managed to get it 
right, and it worked perfectly with five shells or 
leu. The shell noset dipped as more shells were 
added, and with more than five it wouldn't feed 
anymore. 1 built a curved magazine, which pre- 
sented all 10 shells In the same attitude for f^- 
ing. This fed all 10 shells perfectly when the 
action was cycled by hand, but when I shot ib 
the action wouldn't open all the way if seven or 
more shells were In the magazine. 

I eventually figured out that the shells rub- 
bing against Ae bottom of the bolt created loo 
much friction as extra shells were added. So 1 
dropped the magazine 1/8 inch. Now none of 
the shells would feed; they struck the end of the 
feed ramp. Su I cut the feed ramp deeper. Finally 
the gun worked like 1 wanted it to, but by now it 



was so beat up and mutilated that I was 
ashamed to show it to anyone. I put It In the 
closet and built another gun. This one — an 
autoloading gun — worked the first time it was 
assembled. You won't have most of these pn^ 
inns with manually operated guns. Bending the 
magazine Ups will correct most feeding prob- 
lems that you may encounter. 

Regardless of how well the gun p>eTfonns, it 
Isn't good for much unless it shoots where the 
sigtils p^b If adjustable sights are used, it Is a 
simple matter to tight the gun in. But If the sim- 
ple fixed metallic tights are used, as It common 
on shotguns and assault type pistols, they must 
be cut to the heights required to cause them to 
coincide with where the buUet strikes. 

Shoot the gun at a target. If It shoota to the 
right or left, move the rear sight In the direction 
that the point of impact Is to be moved. If the 
gun shoots to the right, the rear sight must be 
moved to the left untU it shoots to the point of 
aim. If it shoota loo high, the rear sight must be 
towered. If It shoots too low, the front sight Is 
lowered. It won't take much movement to shift 
the point of impact by a good bib so do the cut- 
ting only a sm^ amount at a Ume, shooting the 
gun aftn each adjustment until It is sighted in 
properly. It may take considerable time and 
efib^ but in the end, it will be worth ib 
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S everal components of the finished 
firearm will require heat treatment, both 
to harden the parts to prevent battering 
(nd undue wear and to increase tensile strength 
ind toughness. 

Heat treatment can be defined as a comblna- 
tion of heating and cooling operations applied to 
1 metal or alloy in the solid state to obtain 
desired conditions or properties. 

In carbon steel that hw been fully annealed, 
we would normally find two components (apart 
from impurities such as phosphorous or sul- 
phur). These components are a chemical cran- 
pound, iron carbide, in a form metaflurgically 
known as cementite, and the element iron, in a 
form metallurgically known as f^te. Cement- 
ite Is made up of 6.67 percent carbon and 9333 
percent iron. A certain proportion of these two 
components will be present as a mechanical 
mixture. This mixture, the amount depending 
on the carbon content of the steel, consists of 
iltemate layers or bands of ferrite and cemen- 
tite. When examined under a microsco p e, it fie- 



quently resembles mother of pearl and therefbie 
has the name pearllte. Pearlite contains some 
0.85 percent carbon and 99.15 percent iron, not 
counting impurities. A fully annealed steel con- 
taining at least 0.85 percent carbon would con- 
sist entirdy of pearllte. Such a steel Is known as 
eutectoid sMeL 

Steel havirtg a carbon content above 0.85 per- 
cent (called hypereutectoid steel) has a greater 
amount of cementite than is required to mix with 
the ferrite to fonn pearlite, so both cementite and 
peariite are present in the fully annealed state. 

What arinealed carbon steel Is healed above a 
knver atUcal pcint (a temperature in the range of 
1325 to 1360 de g re es Fahienheli depending on the 
carbon content), the alternate bands of ferrite and 
cementite will begin to flow Into each other This 
process rontinues until the pearlite is fiioroughly 
dissolved, forming what is known as austenite. 

If the temperature of the steel continues to 
rise, any excess ferrite or cementite present in 
addition to the pearlite will begin to dissolve 
into the austenite unfiJ only austenite is present. 
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The temperature at which the excess ferrite or 
cementite is completely dissolved in the austen- 
ite is called the upper critkaJ point This temper- 
ature has a far wider range, depending on the 
caitxm content, than the lower critical point 

If the carbon steel, which has been heated to 
a point where it consists entirely of austenite, is 
cooled slowly, the transformation process whkh 
took place during the heating will be reversed. 
The upper and lower critical points will occur at 
somewhat lower temperatures than they did 
during the heating. 

Assuming that the steel was originally fully 
annealed. Its structure upon returning to atmo- 
spheric temperature after alow cooling will be 
the same. By 'structure* I'm referring to the 
proportions of ferrite or cementite and pearlite 
present with no austenite remaining. However, 
as the steel’s cooling rate from an austenitic 
state is Increased, the temperature (at which the 
austenite begins to change into pearlite) drops 
more and more below the alow-cooling transfOT- 
mation temperature of approximately 1300 
degrees Fahrenheit. As the cooling rate Is 
Increased, the laminations of the pearlite, 
formed by the transformation of the austenite, 
become finer and finer until they can be no 
longer delected even under a hlgh-powet 
microscope, while the steel Itself increases in 
hardness and tensile strength. 

As the cooling rate is further increased, this 
transformation suddenly drops to around 500 
degrees Fahrenheit or lower, depending on the 
carbon content. The cooling rale ^ this sudden 
drop In transformation temperature la referred to 
as the critical cooling rate. When a piece of carbon 
steel Is cooled at this rate or fasten a new struc- 
ture Is formed. The austenite Is traitsfoimed into 
martensite, which Is characterized by an angular 
needlellke structure and an extreme hardness. 

If the steel is subjected to s severe quench or to 
extremely rapid cooling, a small percentage of the 
austenite may remain instead of being trans- 
formed Into martensite. Over a period of time, 
this remaining austenite will be gradually trans- 
formed into martensite even If the steel is not 
subjected to further healing or cooling. Since 
martensite has a lower density than austenite, 
such a change, or 'aging* as it is called, often 
results in an appreciable increase in vr^ume and 
the setting up of new internal sltesses in Hie steel 



The process of hardening steel consists fun- 
damentally of two steps. The first step is to heat 
the steel to a temperature usually at least 100 
degrees Fahrenheit above ita transformation 
point so that it becomes entirely austenitic in 
structure. The second step is to quench the steel 
at a rate faster than the critical rate to produce a 
martensitic structure. 

The oitical or transformation point at which 
pearlite is healed into austenite is also called the 
decalescence point. If the temperature of the 
steel was observed as it passed through the 
decalescence point, you would notice that the 
steel continues to absorb heat without rising 
appreciably in temperature, although the imme- 
diate surroundings become hotter than the steel. 

Similarly, during cooling the transformation 
or critical point at which austenite is transfomed 
back into pearlite it called the lecalescence point. 
When this pcdnt is reached, the steel will ^ve off 
heat so that its temperature will momentarily 
Increase instead of continuing to fall. 

The recalescence point Is lower than the 
decalescence point by anywhere from 60 to 210 
degrees Fahrenheit. The lower of these polnti 
does not manifest Itself unless the higher one 
has first been passed completely. These critical 
points have a direct relation to ^e hardening of 
steel. Unleu a temperature sufficient to reach 
the decalescence point is obtslned so that the 
pearilte It changed into austenite, no hardening 
action can lake place. And unless the steel li 
cooled suddenly before It reaches the recales- 
cence point, thus preventing the changing back 
from austenite to pearilte, no hardening can take 
place. The critical pcdnts vary for different kinds 
of steel and must be determined by testing in 
each case. It is this variation in critical points 
that makes it necessary to heat different steels to 
different temperatures when hardening. 

After the hardening process, most, if not aU, 
steel parts will require tempering or drawing. 
The purpose of this is to reduce the brittleness in 
the hardened steel and to remove any interrul 
strains caused by the sudden cooling in the 
quendiing bath. The tempering process consists 
of heating the hardened steel to a certain tem- 
perature and then cooling, With the steel in a 
fully hardened stale, its structure is made up 
mostly of martensite. However, when it ii 
reheated to a temperature of about 300 oi 750 



degrees Fahrenheit a tougher and softer struc- 
ture known as troosite is fcnned. 

If the hardened steel is instead reheated to a 
temperature between 750 and 1285 degrees 
Fahrenheit, a structure known as sorbite is 
formed. This has somewhat less strength than 
troosite, but it also has considerably greater 
ductibllity. 

Actually, what all this boils down to is simply 
this. Many of the parts that you have made or 
will make will require hardening. In certain 
instances this is required only to prevent undue 
wear, and in others, both to increase strength 
and to prevent battering or other malformation. 

So it will be necessary for you to heal the pan 
to be hardened to a temperature above the 
upper critical stage (forming austenite), then 
cooling it rapidly by plunging it into a quench- 
ing bath, which may be oil, water, brine, etc. 
(formlng martensite). The hardened steel is then 
healed once more to a temperature somewhere 
between 300 and 1290 degrees Fahrenheit and 
cooled (forming either troosite or sorbite). The 
exact temperature required for this tempering or 
drawing operation varies considerably, depend- 
ing both on the cartxm content of the steel and 
the strength and hardness requirements. 

A gas or electric furnace is almost a necessity 
for this type of best trettmeni. If you antkipalc 
treating many parts, I suggest that you either 
buy a commerdiid furnace or build one. A usable 
gu furnace can be built by simply lining a steel 
or iron shell with firebrick, then adding a vacu- 
um cleaner motor and fan for a blower. A 
pyrometer is also necessaiy to measure and reg- 
ulate the temperature. 

It is possible to harden and temper parts by 
using the flame of an oxy/acetylene loreh or a 
forge or by hot bath. The latter method can be 
either a chemical solution or molten metal This 
method b especially well-suited to irregularly 
shaped parts, parts with holes, and parts vary- 
ing in thickness or mass. AU these parts will heat 
uniformly to the desired temperature in a bath. 

There are times, however, when the only 
avaibble method will be the torch. While ihb 
method may be far from foolproof, if suffidenl 
care is taken, satisfactory results can be obtained. 

In many cases you will not know the exact 
composition of your steel so before beginning, a 
bit of experimenting b in cwder using a scrap of 



the same material. Since most of the medlum- 
and high-carbon steels must be heated to 
between 1400 and 1650 degrees Fahrenheit for 
hardening, try heating the scrap to a bright, 
clear, glowing red, devoid of any yellowish 
tinge. Thb is the 'cherry red' so often men- 
tioned in connection with heat-treating activi- 
ties. Then plunge it into a quenching bath of 
water or SAE #10 motor oil which is at room 
temperature or sUghtly warmer. It should now 
be so hard that a file won't touch it. If it b nol 
try another scrap at a slightly higher tempera- 
ture. When the proper combination is found, 
apply it to the part to be hardened. 

Nearly all carbon steels change color In the 
same way and at almost the same temperature, 
so the hardening and tempering colors that 
appear whib heating will indicate the approxi- 
mate temperature of the metal. The chan at the 
end of this chapter gives a fairly broad color 
range and can be used as a guide. 

There b presently a product on the market 
called TempUaq that can lake some of the guess- 
work out ^ the temperature control. It b avail- 
abb from gunsmith supply houses. A thin coat 
b applied to the surface of the material to be 
heal treated. Actually, only a thin smear Is 
required. After it dries to a dull flnbh, begin 
heating the metal. When the required tempera- 
ture b reached, the TempUaq will melt sharply 
and should be quenched Immedbtely. Tbmpliaq 
b available to tndlcab temperatures from 350 to 
1550 degrees and b the most foolproof tempera- 
ture IndicatOT I have found except for the open- 
stve pyrwne t ers. 

Regardless of the temperature indicator used, 
the hardened steel must be tempered, or drawn, 
after quenching. So either wipe on a smear of 
Tempilaq or heat the metal to the color indicat- 
ing the temperature desired, then sUow it to 
cod It would be wise to again experiment with 
a hardened scrap of the same material before 
attemptfog to temper the actual part, and test it 
again with a fib and a punch. 

Another method that can be used for draw- 
ing at temperatures up to 500 degrees b use of 
the kitchen oven. Simply place the parts in the 
ovou set it to the desi^ temperature, and bt It 
heat fCT approximately one hour. 

Still another method that works well on small 
parts sudi as firing pins, sears, and triggers b the 
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use of a haideniitg compound such as Kasenit. 
By heating the p>art to be hardened to a cheny 
dipping it into the hardening compound, 
reheating to the same cherry ted, atui quenching 
in wate^ a hard surface will result while retain- 
ing a soft inrter core. This is similar to the case- 
hardening process, which I will not attempt to 
describe here slttce the Kasenit process will give 
similar results with less equipment. 

It might be helpful to include a brief break- 
down of the SAE numbers used in drawings and 
specifications to indicate a certain type of steel. We 
read about 2340, 4140, 1035, etc, whidt to the aver- 
age person mean little or nothing. The first figure 
indicates the class to which the steel belongs. 
Thus, 1 Indicates a carbon steel 2 nickel steel 3 
nickel chromium, 4 molybdenum steel 5 chromi- 
um steel d chrome varta^um steel and so on. 

In the case of the alloy steels, the secortd fig- 
ure generally indicates the approximate percent- 
age of the alloying element. Usually, the last two 
figures Indicate the average catbm content in 
hundredths of one percent, or points. Thus 2340 
translates to a nickel steel with apptmdtnately 3 
percent nickel and 0.40 (forty hundredths) of 1 
percent carbon. 

The color chart at the end of this chapter may 
come in handy when tempering using the eokw 
method. Brightly polish the part to be tem p ered 
so that the color will show, and heat It until it 
reaches the desired color, after which it Is 
allowed to cool slowly. 

It should be remembered that the methods and 
descriptions in this chapter apply to caibon steels 
only. While die alloy st^ discussed may be heat 
treated similarly, ceRain alloy steels require entire- 
ly different medtods of heat tiealmem. 

If the metals described In Chapter 3 are used 
as recommended, the following heat treatment 
procedure can be used: 



BoKb. bsrsl ■Sanalona, rsesivsn 
4130-4140: Harden « 1S0O-16OOdagr«ea FiranheD, 
ci quancfi, draw at lOOOdaQraea FarantielL 
2340-2350: H«den at 1450-1500 dagrass Faranhan, 
el quancli, draw a 900 dagtaea FwarViell. 
3140-3150: Haidan at 1500-1550 daoraaa FaranheK, 
d quancli, draw m 900 dagnaa FaranM 

Saart, Hanunart. Ttiggara. ale. 

4140: Hiadan ■ ISOO-I60O dagraaa Faranhalt, at 
quancti, draw tf HO dag r aaa Parantialt. 

Made from arviaatad fla apring atactc Hardan a 
1450-1550 dagraaa Faranha«.ollquaneh, drawa 
600 deraaa Faannat. 



A water quench can be used instead of the 
oU. However parts are mote likely to aack or 
distcat 

Please remember, since I have no control over 
the methods or quality of materials you have 
used, 1 will assume no responsibllty for any 
problems you may encounter in the practices 
described heie. 



HMOENMO AHO DEGREES TEMP1LAQ 

TEMPERIMG COLORS FAHRENHEIT AVAILABLE 



PasYsIdw 

pat straw 
YileaHh Brown 
lV<Purplt 
Piapla 



425 400413425 

450 435-450 

600 475-4SS«IO 

626 525 



SkiWiOrBan 625 660 

BaralyVMIaRad 900 



Stood Had 
Chany Rad 
LVSRad 

Yalow 

LJgMYalew 

Whia 



1200 

1400 

1500 

I960 

1900 

2000 

2200 



1360-14001426 

14801600 
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Melal Finishing 




The very best polish and finish obtainable to 
the novice will be obtained using files, progies- 
aivdy finer grades of abrasive doth, crocus doth, 
and finally if desired, polishing the finished su^ 
faces widi the finest gt^e of white rouge polish- 
ing compound on a loose doth wheel 

Of course it is desirable to have power pol- 
ishing equipment, mainly as a time-saving mea- 
sure. Power polishing can result In top quality, 
but only after extensive experience. The equip- 
ment required will Indude a motor of at least 1 
hoisepowet piefmbly with a double end shaft. 
An arbor is installed oi each shaft and a polish- 
ing wheel mounted on each of these. Several 
wheels vrill be needed — at least one hard felt 
wheel and several doth wheels, preferably in an 
8 Inch diameter. Each of these wheds should be 
used with cmly one grit of buffing compound. At 
least two *h>^’ or urtsewn should be induded. 

Polishing is done by applying a coarse grit 
buffirtg compound to eidier felt or doth wheels. 
This is followed by progressively finer grits on 
their individual wheels. Felt wheels should be 



R egardlesa of what color the firud finish Is 
to be, the end result will depend mostly 
on the quality of the polishing. The very 
best job will have an even coloc all tod and abra- 
sive marks will be removed, and all comers and 
sharp edges will sUU be cornered and sharp. Flat 
surfaces will be flat without high and low places. 
When the finished job is held up to the and 
tighted along the surface, true s^ght lines, with- 
out ripples or waves, should be evident. Screw 
and holes must not be rounded or dished. 

If it is intended that our prototype be shown 
and offered for sale, we should try to obtain the 
best finish possible. In many cases an outstand- 
ing appearaiKe impresses buyers more than per- 
formance. Since we already have outstanding 
performance, It is imperative that we have a fin- 
ish to match, 

It is possible to obtain an acceptable polish 
using motor-driven, abrasive-coaled buffing 
wheels if one has sufficient experience with 
such. However, like many other skills, this 
requires extensive practice. 
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used when polishing over pin or screw holes 
and on flat surfaces. This Is especially true when 
straight lines and sharp comers are to be main- 
tained. Crosswise polishing should be avoided 
whenever possible. The parts should be held 
square to the wheel but at an angle to the fkxir 
and polished lengthwise whenever possible. 

Haiul polishing is accomplished in generally 
the same manner. Files are used to remove tool 
marks, dents, etc. Many times it Is n e c ess ary to 
draw-file barrels and receivers by grasping each 
end of the file and pulling or 'drawing* it side- 
ways along the length of the work with a steady 
pressure. If this is properly done on mild steel, it 
will remove metal in strands much like fine steel 
wool, leaving a smooth finish. While time con- 
suming, this is one of the very best ways to 
obtain a uniform, ripple- and wave-free surface, 
especially on barrels. 

This it followed by using strips of abrasive 
doth, starting with a fairly coarse grl^ in shoe 
shine fashion, around the curved surfaces of the 
barrel and receiver alike. This Is followed by 
lengthwise polishing using strips of the same 
abrasive doth wrapped around sanding blocks 
or files. Lateral depr^ons and dtculai machine 
marks will be apparent when this Is done. 

Continue the process, crosswise followed by 
lengthwise polishing, until all imper f ections are 
removed. Finally, after careful polishing with the 
finest grit cloth avallsble, polish all surfaces 
with crocus doth. Use the doth In both direc- 
tions, but finish with lengthwise strokes as you 
did with the previous polishing. 

If power wheels are available, this can be fol- 
lowed by a careful buffing with the white rouge 
compound, first on a soft fell wheel then a sewn 
doth wheel. Finish with a loose wheel. 

If a dull military-type finish Is desired, the 
while rouge polish should be eliminated. 
Instead, all exposed surfaces are sand blasted or 
bead blasted, leaving a dull frosted-appearing 
surface. This is desirable when a nonglare finish 
is required. 

The polished metal should be examined In 
bright sunlight to be sure no saatches or polish- 
ing marks remain. If sadsfactoiy, the individual 
parts must be degreased. There are several kinds 
of grease-cutting compounds and detergents 
available in grocery and hardware stores that 
can be used for this. Mix these compounds with 
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water and boil fite parts in the solution for a few 
minutes. After rinsing the parts in dear water, 
they are ready for the bluing process. Now that 
fite parts are degreased and dean, they should 
no Icmger be touched with bare hands but with 
metal hooks or tied to wires since the oil in the 
skin of your hands may contaminate them. 

The most widely uWd bluing process at pre- 
sent is the caustic nitrate bath. With this process 
the parts are polished, cleaned, rinsed, and 
immersed in a solution that is heated to a tem- 
perature of 280 degrees to 350 degrees, depend- 
ing on the mixture used. After the color 
dewk^, the work is Timed and oiled. Since this 
process involves less time and Is more certain 
than most other methods, let us look at it first. 

A minimum of two latdis are required. Five or 
six are desirable. These tanks must be long 
enough to hold the longest barrel and receiver 
that you expect to process and should measure at 
least 6 iiKha wide and 6 Inches deep. The tanks 
should be made from black iron sheet metal, 
preferably 16 gauge or thicker and with welded 
seams. G^vanized or stainless metal should not 
be used. The galvanizing would soon be eaten 
away by the bluing salts and would probably 
ruin the salts In the process. Stainless tanks can 
cause a galvanic batt^-type action between the 
stainless and the gun steel using the bluing salts 
as a conductot T1^ can result In various colored 
streaking in the blue fob and, sometimes, setusi 
stainless deposits oi the gun parts. 

Burners must be used to heat at least two of 
the tanks, preferably three. These are sold by gun- 
•mith supply houses. You can make them your- 
self using 1-lnch pipe of suffident length to heat 
the entire length of the lank. Drill two rows of 
]/8^ndi holes spaced 1 irtdi apart with 3/4 inch 
between the rows for the iitdivldual gas Jets. Cap 
one end of the pipe and attach a mixing valve to 
fiw open end. Mixing valves are available as sal- 
vage from discarded gas stoves and healers. 

Either natural gas or bottled gas can be used 
to fuel the burners. Bottled gas (propane) bums 
hotter than natural gas and requires smaller jets 
in the mixing valves. The jets may require 
drilling out to a larger diameter If natural gas is 
used or installing a bushing with a smaller hole 
(or orifice as it is commonly referred to) if 
propane is used. 

An angle iron rack should be made up to 




support the tanks. Build It so that the tops of the 
tanks are at a comfortable level so that parts to 
be processed can be placed in the tanks and 
removed without any exaggerated movement 
on your part. A crosspiece is fastened across 
each end of the rack some 4 inches below the 
rack to support the burners. 

There are several di fferen t brands of commer- 
cial bluing salts available from different sources. 
Regardless ^ what they may claim, they are all 
similar. None is so superior to the othm as to 
render them obsolett. Most are timilarly priced. 
Cooking time and lemperatiue will vary some- 
what among the different brands, so read and 
follow the seller's directions carefully. 

It U also practical and possible to mix your 
own bluing salts. One mixture that has worked 
satisfactorily for me coiuists of 25 pounds of 
sodium hydroxide (lye), 12 1/2 pounds of 
ammonium nitrate, and 2 ounces of trisodlum 
phosphate mixed with 5 gallons of water. The 
ammonium nitrate Is available from feed and 
seed stores where It li sold for fertilizer. The 
sodium hydroxide Is cheaper if purchased In 
bulk from a chemical supply house. It is also 
available In grocery stores in 12-ounce cans, 
which will c<Mt over three times as much as II 
will from the chemical supply house. It Is also 
available sometimes at radiator shops, where it 
Is used to clean radiators. 

The solution should be mixed either outside 
or in a well-ventilated room, since a consider- 
able amount of ammonia gas Is genersted while 
mixing. Use only a small amount of water to dis- 
solve the other ingredients, since a boiling action 
may take place while mixing. The remainder of 
the water Is then added. 

The solution should be allowed to boll for at 
least 30 minutes after the Initial mixing. The 
temperature should then be adjusted to betvreen 
280 and 29S degrees by adding water if it is too 
hot, or allowing more to boil away if not hot 
enough. The parts can now be placed in the 
lank. They should be suspended using wires or 
metal rods so that none come in contact with dte 
bottom of the tank. 

After 20 to 30 minutes at the suggested tem- 
perature, remove the parts from the tank and 
rinse them in cold water. If the cokv is satisfac- 
tory, boll the parts either in clean hot water or 
water to whldi a small amount (2 or 3 ounces 



per 5 gallons erf water) of chromic add is added. 
This is done in an attempt to remove all traces of 
the bluing salts. If any salts remain In crevices or 
seams, they will eventually 'bloom' out when 
the weather is damp and humid and form a 
white powdery scale. 

The parts are then dried and oiled, after 
which they should be hung up and left alone for 
at least 24 hours before handling or assembling. 
This is because the blued surfaces tend to get 
harder and tougher after about a day and will 
resist scratching or blemishing far better than 
when they first come out of the tank. 

It will be helpful to add a half pound of lye 
occasionally. It is also a good idea to add 
between a h^ gallon and a gallon of water each 
time after turning off the heat under the tank. 

Certain parts will turn red, bronze, ot choco- 
late brown. Usually these parts will take on the 
tame blue black c^or as the rest of the parts if 
repolished until bright when they are again 
placed In the bluing bath before it reaches oper- 
ating temperature. The parts are left in the bath 
until enough water bolls away for the lemperi- 
nite to rise to 310 to 325 degrees. 

The color produced by the ammonium 
nItrate/lye solution Is almost jet black, with a 
gloas, or sheen, directly proportional to the pol- 
ish job. A lighter blue color can be obtained, if 
detired, by substituting sodium nitrate for the 
ammonium nitrate. This solution, however, is 
much harder to control than the first one and 
tviU not wear nearly at well, to it Is probably 
wise to stick to the ammonium nitrate solution. 

It should be mentioned that these solutions 
will simply eat aluminum as well as lead and 
icrft terfdm Therefore, any part made of or con- 
taining any of these must be kept out of the 
lank. Otherwise you probably won't see it again. 

Whatever you do, protect your eyes and bate 
skin from these hot solutions. Water should be 
added slowly with a long-handled dipper so that 
you are out of reach of any drops that spatter or 
pop out Belter still, put s funnel in the end of a 
5-fool section of pipe and pour the water 
throu^ it slowly. You should also avoid breath- 
ing the fumes given off when the bath is boiling. 
Sodium nitrate fumes will lower your blood 
piessuie dangerously, and some commercial salts 
contain sodium cyanide, which is highly poi- 
sottcus. So be certain you have adequate ventila- 
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tlon. Always keep in mind that these solutions 
aie dangerous when handled carelessly. 

When 1 was a small boy, the blue considered 
the best available was the slow*rust method. 
Many people still con^der it so. One such scdu- 
tion consisted of the following mixture; 

TInctura of Fsrrtc CfSorUa 1 oz. 

Alcohol 1 oz. 

BIchlohda of Mercury 1/4 oz. 

NMcAcht 1/40Z. 

Copper SuHata lyS oz. 

DMIHed water 1 quetl 

Mix in the order given and store in colored 
bottles. These should be labeled poison. Let 
stand for at least 72 hours before using. 

This is a slow-rust process requiring some 10 
days to produce an adequate finl^ When prop- 
erly applied, It will outwear most other finishes. 

Parts to be processed are polished and 
degreased as previously described. After 
degreasing, the parts must not be handled by 
bare hands since oil s eoe te d by the human skin 
may prevent the bluing solution from woriJng 
property. Boll a new pair of cotton gloves and 
dry them. These should be worn to handle the 
degretsed parts. 

Prepare the barrel by making hardwood 
plugs to fit Into each end of It. These plugs 
should be at least 3/4 inch in diameter and long 
enough to serve as handles. 'Ilitn the plugs a few 
thousandths larger than the chamber and bore, 
grease them lightly, and drive them into their 
respective ends of the barrel. 

Most of the other parts can be handled by 
wooden handles attached to them. Screws and 
bolts are handled by drilling holes In wood 
strips and screwing ^e threaded ends into the 
holes. Small parts can be handled by the free 
end of a stiff wire wound around an area of the 
part that does not require bluing. 

lb use the solution, swab it on the degreased 
parts using long, even strokes to give a light, 
even coat When coated completely, the parts are 
placed in a warm, damp plan for 10 to 12 hours. 
The rust that forms during this time is carded off 
using a small soft-wire brush a fine steel wool 
These should also be degreased. The parts are 
then boiled in clean water and coated again with 
the bluing solution. This process is repeated 
every 12 hours for 10 days, after which the parts 
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are boiled to stop the rusting actiem and ^ven a 
coatofcril. 

Another popular method in the past was the 
hot water method. This is still die erne to use on 
double-barrel guns with soft-soldered ribs. 
Actually it is quite similar to the slow-rust 
method, but the bnling temperature accelerates 
the process. While this is referred to as a fast 
process, it will actually take about two hours. 
The formula is as follows: 

Potaaalum NSrala 3/4 oz. 

Sodhim NSrata 3Mcz. 

Mareizy 6lcNa>Wa 1/2 oz. 

Potwelum CNsrale 1J2 oz. 

DMMadWMir lOoe 

SwoolSpMliolNItir t/2oz. 

Pul the first four ingredients, which are in 
powder form. In a colored glass bottle. (In the 
last few years, potassium chlorate has b«ome 
consider^ a contrcdled substance since It can be 
an explosive under certain cemdIUons. It is quite 
likely that you will be required to purchase foese 
four items already mixed from a drug store.) 
Warm the water and pour it in. Stir with a ^ass 
rod until cooL The sweet spirits of niter U then 
added and the Mlutlon allowed to stand for a 
few days before using. 

It should be pointed out that solutions simi- 
lar to these are available already mixed from 
various sources. The formulas given are includ- 
ed in the event that you choose to mix your 
own. Several years ago I included them in 
another bo(^ ^er the years a number of peo- 
ple have written saying that their local drug 
stores have no knowledge of sweet spirits of 
niter. Phone calls to five local druggists dls- 
clowd that two had it in stock, two offered to 
ordCT it for me, and the other didn't know what 
1 was talking about So it is still available. 

The parts are prepared in the same way as 
with the slow-rust method. Again, the cleaned 
parts must not be touched with the bare hands 
The tank is filled half full with dean water. A 
small wide-mouth )ar is fastened with wire In 
one corner erf the tank and a small quantity of the 
bluing solution poured into it A clean swab is 
also placed in the )at Then the water is brought 
to a bcrfl and the gun parts immersed in it and 
allowed to emtinue to heat until the parts are as 
hot as boiling water can make them. They are 




taken out one at a time and $waM«d with the 
warm bluing solution. The parts should have 
sufficient heat to dry immediately. Each part is 
then dropped back in the tank and the process 
repeated on each other part in turn. The puts ate 
then removed, one at a time, and the rust carded 
off with fine steel wool, then dropped back in the 
taidc for reheating. The entire process is repeated 
from eight to ten times on each part or until they 
are blu^ to your satisfaction. FoDowfaig this ttw 
parts are bc^ed for several minutes to stop any 
further lusUng action and oiled. 

If the operator does his part this method will 
result in a finish that is equal in every respect to 
the caustic nitrate method. 

Another method which could be of interest to 
the occasional bluer is the fuming method. A 
tank to boll the parts In with a suitable heat 
source is required, as U a plastic or fiber^ass 
box with a lid that fits close enough to make It as 
airtight as possible. It should be long enough to 
contain the barreled action. You will also need a 
small quantity of both concentrated hydrochlo- 
ric and nitric adds, and several plastic cups to 
hold the adds. 

The parts are polished and degreased in the 
same manner as before. Rubber plugs or corks are 
placed in each end of the barrel. Any surfaces that 
are not to be blued can be coated with lacquer, 
varnish, shellac, or similar. The parts are then 
placed In the plastic box. Several drops of each 
add are placed in plasbc cups (don't mix fitetn) 
and two or three cups of each add put in the box 
and the cover put in place. The actual bluing 
lakes place In one to three hours. Therefore the 
work should be examined frequently after the 
first hour and removed when the desired is 
obtained. Making the box lid from dear plastic 
can be an aid to easy Inspection. 

When fiitished, the parts are boiled in dean 
water to stop any further action and oiled in the 
same manner as with the other methods. It is 
possible to achieve almost any degree of luster 
desired by varying the add quantities. Since the 
nitric acid does the actual bluing, while the 
hydrochloric fumes simply etch the surface, a trit 



of experimenting Is necessary to achieve the 
desired finish. 

There are times when the appearance of the 
finished firearm can be enhaitced through the use 
of men than one ctdor. Receiven coloied with a 
freixdi grey or case colcaed can present a striking 
contrast when combined with a blue barrel arrd 
small parts. They wlU, at least attract attention. 

The grey color can be obtained with the fol- 
lowing solution; 



Arttnony CMorUt 
GMcAcU 
Panic CNertM 
wmt 



1/4oz.or120gr. 

1/4oz.or120gr, 

10oz.er4aiMgr. 

1 «al. 



The work is polished (many times fiitished 
by light bead blasting) and degreased as usual. 
It is then immersed in a heated (140 to 160 
degree) soluUoa The first color to sppear vdU be 
a pale blue. This will pass through several 
shades of progressively darker blues to purple 
and finally to grey. If left in the solution long 
enough, the metal will assume the grey color, 
but any of the intermediate colors can be pro- 
duced simply by removing at the desired stage. 
A bronze color can be obtained by using It cold. 

The case-hardening cctiors can be imparted by, 
after polishing and deaiting as usual painting 
the work with a coaling of tincture of benzoin. 
When dry, an oxy/ acetylene flame with a slight 
oxydizlng flame is brought Into contact with the 
w^ and 1 small spot or strip Is heated until it 
just chaitges color. The part is cooled quickly in 
water to keep the heat from spreading, and an 
adjacent strip or spot is colored and dunked in 
the water. The process is repealed until the entire 
surface is o^o^. It Is Important that the metal 
be quenched as soon as the color appears. If 
allowed to overheat, the filtish will char. Also, be 
aware that the little single-bottle propane torches 
are not suitable for this. The area treated must be 
heated quickly and cooled before the heat Is 
allowed to spread. When finished, the work 
should be given a coat of lacquer varnish, or 
amiUr to keep the coin- from fading. Quite vivid 
color patterns can be obtained wlfii this system. 
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ow that you have your design turned 
Into a working prototyp e t rie d, test- 
ed, and functional — aU that remains 
Is to let the word out that you have stich a gun 
and Bit back and wait for the gun companies to 
outbid each other for the privilege of manu^- 
luring your gun. Right? 

Not quite. Most of the existing firearms man- 
ufacturers couldn't care less what sort of design 
you have. If they are making money on what 
they have In production, they won't want to 
change. If they are not, they won't spend the 
money to tool up for a new design, 

Perhaps a recap of some my otvn experi- 
ences are in order. At least you might learn what 
not to do. 

In the late 1970s 1 had a successful trap gun 
business. 1 built release triggers, installed saew- 
in chokes and adjustable ribs, and built custom 
trap guns to order. 

Then, suddenly, we discovered that my 
mother had termlrtal cancer. She had a comfort- 
able home of her own and wouldn't go to a 



nursing home. So my wife and I took turns look- 
ing after her. My wife stayed with her in the 
daytime, and I stayed at night. This slowed my 
gun business quite a bit Thm my youngest son 
got in trouble with the law. Serious trouble. He, 
together with three others, got drugged and 
liquored up one night and forced their way Into 
a man's home and robbed him. In the process 
one of the others shot and killed the man, The 
state charged all four with capital murder and 
eventually tried and convicted all foun They are 
still on death row In the state prison. 

Now, in addition to trying to look after my 
mother I had to try to help my son too. I had 
very little Ume for gun work. My customers 
star^ calling and complaining because I wasn't 
getting their work done fast enough. Finally, 
after several weeks of trying to do what little 1 
had time fbc I had all I could stand. I sent every- 
one's money back who had paid deposits on 
custom trap guns, returned all the guns that had 
been sent to me for conversions, and simply 
dosed my business up. 
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After almost a year; my mother died. A short 
time later my son was sent to prison. I needed to 
get back to work. Of course my trap gun busi- 
ness was gone by now. I have rtever taken kind- 
ly to repeated phone calls from anyone, and I 
had lost my temper several times with some of 
my former customers, so I probably couldn’t get 
them back even If I wanted to. 

I realize that nothing is gained by losing 
one's temper. But consider just this one example. 
The doctor sent my mother to a hospital some 
300 miles from home for surgery. I took her 
thete, and since she was all alone, scared and 73 
years old, 1 stayed there with her to offer what 
comfort 1 could. 

The second night I was there, I was paged to 
come to the phone. It was a customer of mine 
from Cailfotnla who had ordered a trap gun. 

'Where's my gunl* he demanded. 

I asked him how he knew where I was. He said 
he had called my home and my wife told him. 

'Then you know the circumstances of my 
being here,* I said. 

He said he wasn't interested in my troubles. 
He wanted his gutt, and he wanted it now. 

I told him he would wait until I took my 
mother home before he got anythiirg from me 
and hung up the phone. 

The next evening he called me again. He said 
he wasn't satisfied with what I told him the 
night before. He said he had already paid me a 
thousand dollars on the gun and he intended to 
have it. He would tolerate no excuses. 

I told him I would go home on the weekend 
and would send his money back. He said he 
didn't want hit money back. He wanted the 
gun. 1 then told him, rather forcefully, that he 
would wait until I got it finished and hung up. 

This still didn't get my message across. He 
called me again the next iti^t and went over the 
whole thing again. This time he demanded a 
delivery date. 

I had put up with all 1 could stand by now. 
Fortuiutely 1 had managed to hold my temper 
but this jerk was going to be repaid to kind. 1 
told him I was going home for a day and would 
put his gun to the mall. 

*I knew you could do it if I stayed on you hard 
enou^* he crowed. 'I'll expect it next wnk.' 

So I went home a couple of days later and 
boxed up a barrel blank, a piece of tubing for the 
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teceivec three blodcs of wood for the stodc, grip, 
and fmend. and blanks of steel cut to outline ^ 
the small parts. I shipped them to him together 
with a curt litik note advising him that this was all 
I had at the tiine and when he could spare them 
long enough to send them back and I would finish 
diem when I got around to ft. I also stated that I 
did not intend to be harassed to the meantime. 

You could almost hear him scream without 
the telephone. But he got the message this time. 
In a few days he sent the parts back and left me 
alone. I screwed him around for almost a year 
before I finished his gun, just for meanness. I'U 
never get him back fm a customer but if 1 had It 
to do ovet I'd do it again. 

So I wanted to try something else for awhile, 
During the time I stayed with my mother I 
designed a 9mm machine pistol and a box-mag- 
azine shotgun, After building prototypes of 
these guns, I advertised them for sale to Shotgun 
News. To my surprise, here came all sorts of peo- 
ple wanting the design rights to these guns. 

First there wu a little fat creep from 'Tuckers 
Georgia. He claimed to represent the Saudi 
Arabians and offered me a contract that would 
have brought me S5 million over a period of 
time, He didn't have two quarters. 

Then there was a guy from Wisconsin. He 
talked a good game, but he told it different 
every dme we talked. He called me, sometimes 
twice a da>^ and described his 'small but honest" 
company which he said was devoted to quality 
above all else. He said hit company couldn't pay 
any money up front, but he would pay a 6 per- 
cent royalty on each gun produced and would 
build a hi^-quallty, top-doUar gun. He men- 
tioned a retail price oi S750. 

i let him have one of my prototype guns, 
whkh he took all over the country. He told me 
he could sell thete guns just at fast as they could 
be produced, and ^t he already had orders for 
5,000 guns. He wanted a final design differing 
slightly from the prototype I had already sent 
him. I set to work building another gun with the 
changes he wanted made. 

During the time 1 was working on this gun, I 
received a contract from his attorney which not 
only would have granted them the tight to 
license others to manufacture my guns, but 
^>ecified a royalty of 5 percent instead of the 6 
Iw promised. 



I immediately sent It back and gave him to 
understand that we were supposed to have a 
deal at 6 percent. I also stated that they would 
not have any right to license others to manutac- 
ture the guns unless I a gree d to it. I suggested 
that we iorget the whole thing. 

As soon as he got the contract back he started 
calling me. It was just a misunderstanding, he 
said. 1 told him I hadn't misunderstood any- 
thing. He promised to do one thing, and then 
changed it, and I wasn't having any, He insisted 
on sending another contract 

During this same time period he wanted me 
to make up a compact .22 Magnum pistol. He 
said it should be no larger than the little .2S-cal- 
Iber pistols already on die market and have a 2- 
Inch baneL 1 told him I would see what I could 
come up with. It didn't take long to determine 
that sudi a gun was not feasible. VAth a 2-inch 
barrel, there wouldn't be enough slide travel f<» 
It to feed sheila from the magazine. When he 
called me again, I told him this. He decided the 
gun could have a 3-inch barrel but no mne and 
to see what I could do with this. 

I agreed to Oy, and 1 asked him to send me a 
letter stating exactly how much I would get, in 
dollars and cents, aa royalties on both the shot- 
gun and this gun. 

I dropped him a note the next day slating 
that the small .22 Magnum pistol simply 
wouldn't work out I suggested that we shorten 
a .30 carbine case and go with a J2 Long or rim- 
less magnum instead. 

In a few days I got a letter from him stadng 
that I would gM S9 per shotgun and $1 per pis- 
tol. He also stated that since he was paying for 
it, he intended to have the little pistol in .22 
Magnum and it was not up to me to change it. 

I became enraged at this. Nine dollars is 6 
percent of $150, and $1 Is 6 percent of $16.67. 1 
wrote him a letter and advised him of this. I 
don't like telephone conversations when I'm 
mad. 1 sometimes say things that I shouldn't 
under these condiUcms. I also told him that I had 
never seen him pay for anything yet and to 
design his own pistoL I also demanded my pro- 
totype shotgun back and informed him that we 
would have no further dealings. 

He called me as soon as he got my letter. Very 
indignant. He said he would have to hire sales- 
men to go on the road and sell these guns, buy 



product liability Insurance, discount the guns 
heavily in order to sell diem, and several other 
things which 1 no longer remember. But I told 
him to send my gun back and not bother me 
anymore, lb his credit he did return my gun. 

Then there was a self-proclaimed genius and 
would-be gun expert here in my home state 
who insisted that a 9mm conversion unit to 
mount on an M16/AR15 lower receiver would 
be a gold mine. Here again, if 1 would design 
and build a prototype, he would produce and 
market the unit Since he actually owned a man- 
ufacturing fadlily capable of producing these, I 
agreed to do this. I built a prototype and took it 
to him. It worked perfectly, and he shot me a 
line BS about how they would have It In pro- 
ducUcm in 60 days. 

Some three months later, he called me and 
gave me to understand that the conversion unit 
wouldn't work. 1 pointed out that the prototype 
I turned over to him worked. He agr^ that It 
did, but he said they had changed it some to 
make it easier to manufacture and the ones they 
made wouldn't work. I offered to come down 
there and straighten It out but the arrogant jack- 
ass informed me that he knew more about man- 
ufacturing weapons than 1 did, and it simply 
couldn’t be built. I promptly washed my hands 
of the whole matter and went on to other things. 

Another time, one of this country's leading 
nrearms manufacturers called and asked me to 
come to their factory and bring one of my ahot- 
guns. They said they would pay all of my 
expenses If I would come. They were interested 
in buying the ri^ts to the gun, or so they said. I 
told them I would go to the airport the next 
morning, and if there was a ticket there for me, I 
would come. If not, I would go back home. 

They called back a couple of hours later and 
told me they had a flight set up for me early the 
next morning and what airline to go to. The tick- 
et was there, so I went. One of their people met 
me at the airport, and after we retrieved my 
gun, tO(^ me to their plant. When we got there I 
was met by two oth^ who suggested that we 
have lunch and tour their factory. 1 agreed, but 
wondered what to do with my gun. 

'just leave it on the desk there,' one of them 
said. 'It will be safe until we get back.' 

I left it there just like he said. It was in a hard 
case. 1 let them take me to lunch, followed by a 



tom encompassing most ot theli factory. After 
some three hours of this, 1 asked them to take me 
back and let me show them my gun since I want- 
ed to go back home that same evening. With 
some apparent reluctance, they took me bade 

It didn’t actually surprise me all that much to 
find my gun missing upon om return. When I 
asked where it was, one of the people said I 
shouldn't worry, that their people had probably 
taken it Into the next room to look at it. I didn't 
wait to ask, I simply walked to the door and 
jerked it open. Sure enou^ there was my shot- 
gun, They had taken It apart, and now they 
didn't know how to get it back together again. I 
realize now that there was only one of me and 
eight or nine of them, and I should have kept 
my mouth shut. But this kind of behavior made 
me mad. I called them everything I could think 
of while I was gathering up my gun parts and 
throwing them in the case. I offered to fight any 
or all of them. 

'Bill, I'm sorry," the ringleader said as I 
stalked out the door. 

"You aure aa hell are," I replied, and just kept 
walking. 

I walked down the road to a gas station and 
called a cab to take me to the airport. Luckily for 
me I had some money along. 1 had to pay my 
own way home. 

At just about that same time, several articles 
appeared In various gun magazines featuring 
my guns, including at least two on the front 
cover. In just a short time I had sold all the guns 
I had on hand. A man in Houston, Texas, called 
and wanted to know how be could get one of 
the guns, 

‘Send a federal firearms licenic and the 
money," 1 told him, "and be prepared to wait at 
least a week for it. I am sold out and have to 
make some more." 

1 put together a gun for him and had it ready 
when his money came. I shipped it the next day. 
About a week later he called and wanted to di^ 
tribute my guns. I told him 1 could sell all I 
could build myself and didn’t need any distribu- 
tors. A couple of days later he called again and 
wanted to know if I would come to Houstem and 
discuss letting them manufacture the guns. Like 
the others, he promised to pay my expenses. 
This time I Insisted that a round-trip ticket be 
waiting at the airport when I got there, ft was. 



These people treated me exactly as I thought 
they should. I stayed two days with them. They 
wanted to form a big company to build and 
market my guns, they said. They showed me 
three different buildings which they said 
bekmged to them. They promised me a share of 
the company and $5,000 per month as a consul- 
tant fee, or salary. I agreed to this and went on 
back home. 

They called me almost every day, telling me 
about the progress they were making. Finally, one 
day they asked if I would let them have a few 
more guns to show to their Investors, or 'our' 
investors, as tfwy put it I had a few more guns on 
haiKl by tills time, so I sent them three more. 

All of a sudden I quit hearing from them. I 
tried lo call them, only to And their phones had 
been diacmnected. I sent them two certified let- 
ters asking for my three guns back. These letters 
were returned undeliverable. My guns were 
eventually found in a pawn shop. Some other 
people that I knew in Houston told me later that 
these people had gone all over town trying to 
attract investors. They managed lo get a few 
thousand dollars and promptly left town. No 
one has seen them since. 

Another fellow came Into a neaiby town and 
bought a resort and amusement park. He got 
with me before long and wanted lo atari a large 
gun company. He claimed to have $300 million 
in European banka that he had made dealing in 
water in Algeria. He said he needed to get hit 
money into this country and Invest It. He 
promised to put $3 mlltlon in a company to 
■nanufoctuie my guns. 

By now anyone would think I would be 
wary. But this guy had bankers and lawyers fol- 
lowing him around, trying to make sure they got 
a piece of the action, so I figured he must be 
legitimate If they all thought so. We executed a 
contract and he gave his lawyer a check in the 
amount of $30,000, which was to be put in an 
escrow account and turned over to me as soon 
as I delivered six prototype guns. He also gave 
me a chedt few $1,500 drawn on the same New 
Jeisey bank as the other check. 1 advanced him 
cash for this check. 

Here again, 1 got fooled. But so did several 
others. Not only did my checks bounce, he gave 
his own lawyer a $15,000 check (or legal work. 
He gave the resort owner a check for $40,000 ai 
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a deposit on the property and some other peo- 
ple a $20,000 check as a deposit on another 
piece of property. None of these checks were 
any good. The last I knew he was in jail, but I 
never got a dime. 

All told, I entered into agreements nine times 
whereby other people would produce my guns. 
None ever worked. At least dim of these times I 
withdrew because I caught the others lying to me. 
I think most of the others didn't work because the 
people I was dealing with couldn't attract invest- 
ment capital like they thought they could. 

I have used several pages here supposedly 
telling you how to maito your design. Instead, 
all I have succeeded in doing is to prove that I 
do not have aenae enough to market my own 
designs, let alone yours. 

The truth of the matter is, if you contact any of 
the established gun companies offering a fireum 
design, they probably won’t even answer you. If 
they do, it will probably be to get you to sign an 
agreement which says that if they have already 
thought about a design similar to yours, that they 
don't have to give you anything for yours, In 
other words, they can steal it if they like it 

It is difficult, at least to obtain a patent on a 
flieann anymore. Almost everything that is cur- 
rently dreamed up has been done before. I 
thou^t 1 had a new locking system in my Iner- 
tla-locked shotgun, but subsequent Investigation 
revealed that a similar locking system had been 
used In 1912. But you should probably go ahead 
and apply for a patent before you show your 
design to anyone who might Im interested in 



producing it. This will enable you to at least 
prove you had it first 

Learn from my mistakes. If you let anyone 
take any sample guns. Insist on being paid for 
them b^bre they leave your possession. 

If you enter into a manufacturing agreement, 
iruist on an advance on your royalties. If they 
can't pay you anything they probably can't pro- 
duce it dther. 

Don't trust anybody. Greed will make liars 
and thieves out of an amazing percentage of oth- 
erwise honest pec^le if they smell enou^ money. 
If the people you are dealing with lie to you, quit 
them Just as soon as you catch them at it. tf they 
win lie cmo; they will surely do it again. 

If you actually have a firearm that Is different 
enough from Its contemporaries to stand out, 
works flawlessly, and can be produced at a price 
that would be competitive costwiae, you should 
try to attract the attention of some of the gun 
writers. If they like the gun, they will give It all 
the publicity you need. You should also display 
samples at gun shows. If you can afford lb the 
SHOT show will showcase your design before 
more manufacturers and dealers than any other 
sin^e exhibit You should also advertise in trade 
papers such is Shotgun Nrm and Gan IJ$t, both 
of which offer reasonable advertising rates. 

With this much exposure, if anyone is inter- 
ested in producing your design, they will surely 
manifest themselves. Draw on my experience 
and don't turn loose what you have until you 
have an iiondad agreement. Triist only yourself. 

Goodludc 
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I n the following page* I have included ceveral Utb of auppUen of vailoua item*. Alao Included 
are several tables which may be helpful I have personally dealt with most of the suppliers listed 
here. I have found most to reliable. Some of the others are not known to me, so you will have 
to use your own judgement when dealing with tttem. Remember that the companies listed were still In 
business at the ^e of this writing If any are no longer in buslitess when you try to contact them, 
please don't write the author or the publisher to complain. 

Most of the data listed In the tables did not ori^nale with me but was culled from oHier publica- 
tions. So while 1 would tike to take aedil for it, 1 cannot do so. Most erf this data can be also be found In 
gunsmlthing books and machinist's manuals. 1 have Included it here only in the event that none of the 
other books are available. 

GUN PARTS 



Badgtr Sheoten Supply, Owen, WI, 544S0 

Charles E. Duffy. \^alUams Lane, West Huriey, NY, 12491 

Federal Ordnance Inc., 9634 Alpaca St, So. El Monte, CA, 91733 

lack First, 44633 Sierra Hwyv Lancaster CA. 93534 

Gun Parts Corp., West Hurley, NY12491 

Nesard, P.O. 56, Lake Zurich, lU 60047 

Martin B, Retting, 11029 Washington Blvd., Culver Gty, CA, 90230 

Willum }. Rkca, P.O, Box 25, New IripoU, PA, 18066 

Poppert's, Box 413, Qenslde, PA, 190M 

Sarco Inc-, 192 Central Stirling NY 07980 
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Sherwood Distr. Inc., 18714 Parentha St., Nmhridge, CA, 91324 
Simma, 2801 J St, SaCTamenCo, CA, 9S816 
Tnden Den, 16K Olson Dr., Cook, MN, 55723 
THple K Mfg. Co.. 568 6th Ave., San Wego, CA, 92101 

GUNSMITH SUmjES, TOOLS, ETC 



Alley Supply Co., Carson Valley Industrial Park, Gardnerville, NV, 89410 

S Squire Co., Box 11281, Ft. Wdnh, TX 76110 

Browne and Sharp Mfg. Co., Precision Pic, No. (Qngston. HI, 02852 

BrowneU's Inc., Rt 2, Box I, Montezuma, lA. 50171 

Burgess VSrrocn^ers, Inc., Rt. S3., Grayslake, lU 60030 

Chapman Mfg. Co., Rt 17, Durham, CT, 06422 

Chicago Wheel and M^. Co.. 1101 W. Monroe St, Chicago, TU 60607 

ClymerMfg. Co., 14241 W. 11 Mile Rd., Oak Park Ml, 48237 

Dem-Bart Hand Thai Co., 7749 15th Ave. N.W., Seattle, WA, 98117 

Dremel Mfg. Co., P.O. Box 518, Racine, WI, 53401 

Oias. E. I^ffy, V\^ams Lan^ West Hurley NIC 12491 

Edmund sdentifk Co., 110 E Glouster Pike, Barrington, NI, 06007 

F.K Ellkd, Box 785, Ramona, CA, 92065 

Fortdom Elec. Go., Rt. 6, Bethel, CT, 06801 

Foriter Appell Mfy. Co., 82 E Lanark Ave., Lanarit tU 61046 

Keith Franca, Box 343, Tklent OE 9^ 

Frantz Tboli, 913 Barbara Ave., Placentia, CA, 92670 

Cilmort Pattern Works. 1164 N. Utka, Iblsa, OK, 74110 

Grace Metal Prod., 115 Ames Stv Elk Rapids, Ml, 49629 

Cunline Tbols Inc., 719N. East ^., Anaheim, CA, 92805 

Hartford Reamer Co., Box 134, Lathrop Village, ML 48075 

O. Iber Co., 626 W. Randolph, Chicago, lU 60606 

Ken Jantz, Davis, OK, 73030 

Kasenit Co. Inc., 3 King St, Mahwah, N], 07430 

lohn G. Lawson, 1802 E. Columbia Ave., Tacoma, WA, 98404 

Lea Mfg. Co., 237 Aurora St., l^bteibury CT, 06^ 

Lock's Philadelphia Cun Exchange, 6700 Rowland Ave., Philadelphia, PA, 19149 

Michaels (^Oregon Co., P.O. Box 13010, Pwtland, OE 97213 

Frank Miitemeier. 3577 E llemont New York, NY, 10465 

Modemtools Corp., Box 407, Woodside, NY, 11377 

N(rJ Sales, Lime Kiln Rd., Northford. CT, 06472 

Palmgm, 8383 South Chicago Ave., Chicago, lU 60167 

CE Pedersen Sr Son, Ludington, Ml, 49431 

Red/brd Reamer Co,, Box 40604, Redford Heights Station, Detroit MI, 48240 

RiMand Arms Qt, 321 W. Adrian St., BlissGeld. ML 49228 

AG. Russell, 1705 Hiway TIN, Springdale, AE 72764 

Sdu^fner Mfg. Co., Emswmth, Pittsburgh, PA, 15202 

Show's, 1655 S. Euclid Ave., Anaheim, CA, 92802 

L.S. Starrett Co., AthoL MA, 01331 

Tlvm City Heat ThatingCo. Inc., 1114 S. Third., MirmeapoUs, MN, 55415 
Texas Plaiers^ 2453 W. Five Mile Pkway., Dallas, TX. 75233 
EC Walter Co., 3235 Hancock, San Diego, CA. 92110 
Ward Mfg. Co., 500 Ford Blvd., Hamilltm. OH, 45011 
Wiil-Burt Co., P.O. Box 160, OnviUe, OH, 44667 
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Williams Gun Sight Co^ 7389 Lapeer Rd., Daviamt, MI, 46423 
WiboR i4rms Co^ Box 364, Stony Creek, Branford, CT, 06405 
Wflton Tool Corp., 9S25 W. Irving Pt Rd., Schiller Park, IL, 60176 
W.C. WWfCo., Box232, Ardmiwe, PA,19003 

STOCK WOOD 



Don Alien, Box 322, Stuigb, SO, 57785 

£.C Bishcji and Son, Inc., Box 7, Warsaw, MO, 65355 

Jack Bums, 10333 San Fernando Rd., Pactxma, CA, 9I33I 

Calico Hariwoods, Inc., 1648 Airport Blvd., Mndsor, CA, ^92 

Reinharl Fejen, Box 338, Warsaw, MO, 65^ 

mgs Lodge. MUlvale, PA, 15209 

Goulds Myrtletoood, 1692 N. Dogwood, CoquUle, OR, 97423 
Gunstocks-Rartwoods, Haliewa, HI, 97612 

Gumwoods Ltd., Box 18505, New Brighton, Christ Church, New Zealand 

I.D. Johnson, Rt 1, Strawberry Point lA 52076 

Oakieg and Mtrkltg, Box 2446, Sacremenlo, CA, 95811 

Pxianagr Gun Woria, 1220 S. Grand, Los Angeles, CA, 90015 

Emesf Paulson, Rt. 71, Box II, Chinook, MT, 59S23 

Peterson Machine Carving, Box 1065, Sun Valley, CA, 91352 

Richards Mkro-Fil Stocks, P.0.1066, Sun Valley, CA, 91352 

Roierfs Wood Products, 1400 Melody Rd., Marysville, CA, 95901 

Royal Arms, 1210 Bert Acosta, £1 C^ CA, 92020 

Sanders Custom Cun Service, 2358 lyier Lane, Louisville, KX 40205 

Roy Schaefer. 965 W. Hillard Lane, Eugene, OR, 97402 

loe White, Box 8505. New Brighton, Christ Church, New l^ealand 

Fred V/ranic, 6919 Santa Fe, Huntington Park, CA, 90255 
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V hether you're a craftsman interested in 
innovative firearms design and fabrication 
or a concerned dtizen alarmed with the 
growing governmental gun-grabbing 
, Home Workshop Prototype Firearms belongs in 
library. In it, Bill Holmes, author of the classic 
e Workshop Guns for Defense and Resistance vol- 
umes, shares with you what will and 
won't work in desigiung and building 
rifles and shotguits from raw materials 
— not from surplus parts and 'almost 
hnished' stocks. 

You will benefit from Holmes' more 
than 50 years of experience in gun 
making from scratch as he details the 
fine points of creating actions, barrels, 
muzzle brakes, trigger assemblies, 
stocks, and sights. You'll 
also gain valuable insight on materials, 
tools and equipment, design theory, 
ornamentation, fitting and assembly, 
firing and adjusting, heat treatment, 
metal finishing, and his hard-won 
experiences with marketing prototype 
firearms. It is the next best thing to 
being an apprentice in a master gun- 
maker's workshop. 

Even if you are not handy with tools, 
ebody who is — and possessing this 
you to share this vital information 
TS someday further restrict access to 



